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GENERAL INTRODUCTION 
Shull (1908, 1909) suggested methods for the use of hybrids in 
maize (Zea mays L.) and is given credit for the development of the 
heterosis concept. The success of hybrids in maize has depended largely 
on the breeder's ability to exploit heterosis. The use and exploitation 
of heterosis depends on knowledge of the genetic mechanisms involved in 
the expression of heterosis. The term heterosis was coined by G. H. 
Shull to avoid any implications that hybrid vigor was solely Mendelian 
in origin (Hayes, 1952). Shull (1952) defined heterosis as "the 
interpretation of increased vigor, size, fruitfulness, speed of 
development, resistance to disease and to insect pests, or to climatic 
rigor of any kind, manifested by crossbred organisms as compared with 
corresponding inbreds, as the specific results of unlikeness in the 
constitutions of the uniting parental gametes." Shull's definition 
provides an adequate description of the phenomenon of heterosis, but 
does not describe the genetic mechanisms involved in the expression of 
heterosis. To develop sound breeding strategies for the use of 
heterosis, breeders need knowledge of the genetic mechanism involved in 
heterosis. 
The expression of midparent heterosis is a function of the 
difference in allele frequency between the parents and the degree of 
dominance (Cress, 1966; Falconer, 1981). Dominance has been shown to 
exist in most maize populations, although it has been difficult to 
determine whether dominance is in the partial to complete or 
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overdominant range (Hallauer and Miranda, 1981). Differences in gene 
frequency are generally inferred from the expression of heterosis or 
from the geographic origin of the parents. A positive relationship 
between heterosis and genetic divergence has been reported in maize 
(Moll et al., 1962; Paterniani and Lonnquist, 1963; Moll et al., 
1965). Generally, heterosis has been studied in populations with 
different genetic backgrounds, which confounds the relationships among 
heterosis, dominance, and gene frequency. 
Twenty-four high and 24 low yielding lines were selected in this 
study from 247 random inbred lines derived from 'Iowa Stiff Stalk 
Synthetic' (BBSS) to produce two groups of lines which differ in gene 
frequency and have a common genetic background. High x high, high x 
low, and low x low single-cross hybrids were produced using the selected 
inbred lines. The objectives of this study are to determine: 
(1) how crosses of lines selected for yield per se perform and the 
relationship of hybrid performance to heterosis, dominance, and 
gene frequency; and 
(2) if a relationship exists between genetic diversity of the 
inbred lines as measured by 13 enzyme loci and heterosis within 
the high x high, high x low, and low x low hybrid groups. 
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LITERATURE REVIEW 
Heterosis, Dominance, and Gene Frequency 
The term heterosis was coined by G. H. Schull and first proposed in 
1914 (Hayes, 1952). Shu11 (1952) defined heterosis to avoid any 
implication that hybrid vigor was solely Mendelian in origin. In 
current usage, however, heterosis and hybrid vigor are essentially 
synonomous and used interchangeably. Heterosis in this modern context 
is then defined as the vigor or yield of a hybrid above the average 
performance of the two parents. Extensive reviews of heterosis are 
available (Sprague, 1953; Hallauer and Miranda, 1981; Sedcole, 1981), 
therefore, only a brief history of heterosis will be presented for 
background information. 
Zirkle (1952) summarized what was known about heterosis up to the 
beginning of the 20th century. Prior to the beginning of the 20th 
century and the rediscovery of Mendel's laws, knowledge about heterosis 
consisted almost entirely of observations on the effects of two related 
phenomenon: hybrid vigor and inbreeding depression. It was known that 
inbreeding reduces vigor, and crossing of the inbred stocks would either 
restore the vigor to a level equal to or above the level present before 
inbreeding. The only explanation as to the cause of hybrid vigor was 
that parents usually have different defects which tend to compensate 
each other in the immediate progeny upon crossing. 
Since the rediscovery of Mendel's laws, theories have been advanced 
to explain the phenomenon of heterosis. Generally, these theories can 
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be included into one of two large categories: the overdominance 
hypothesis and the dominance hypothesis (Sprague, 1953; Hallauer and 
Miranda, 1981). Shull (1908) presented the first theory of heterosis 
based on the idea that heterozygosity per se was the cause of hybrid 
vigor. Shull's hypothesis was essentially a non-Mendelian explanation 
and was called the physiological stimulation or heterozygosity 
hypothesis. The support for this theory was based to a large extent on 
the work of East and Hayes (1912) and Shull (1912). Hull (1945) 
presented a Mendelian explanation for Shull's theory of heterosis known 
as the overdominance hypothesis. The term overdominance was coined by 
Hull (1946). Hull's theory is based on the Mendelian explanation that 
the heterozygote has a genotypic value greater than the value of the 
best homozygote, i.e., Aa > AA or aa. Shull's (1908) theory of 
physiological stimulation and Hull's (1945) theory of overdominance are 
considered to be similar explanations of the same phenomenon. 
The dominance hypothesis, first proposed mathematically by Bruce 
(1910) was based on the observation that recessive alleles were 
generally detrimental in the homozygous condition. Bruce (1910) showed 
that the number of recessive loci in the hybrid would always be less 
than the average number of recessive loci in the parents. As Crow 
(1952) indicated, Bruce could have shown that crossing produces an 
increase in heterozygous loci and based a theory of heterosis on a 
Mendelian overdominance model. Jones (1917, 1945, 1958) was the primary 
early supporter of the dominance hypothesis. 
Cress (1966) reported on a theoretical examination of the role of 
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gene frequency differences between two populations as they relate to the 
heterotic response of the hybrid. Cress found that heterosis, as 
measured from the midparent, is a function of the differences in the 
frequencies of alleles in the two populations and the genotypic 
values. With two alleles per locus, a positive degree of dominance and 
a difference in gene frequency between the two populations, hetsrof^'s is 
always positive. Heterosis is zero only when there is additive gene 
action or no difference in gene frequency between the two populations. 
With more than two alleles. Cress found that negative contributions of 
certain loci to heterosis are to be expected with the possible result of 
a hybrid genotypic value at or below the midparent value. The important 
result from this work is that negative values of heterosis can be 
obtained with positive values of dominance. 
Moll et al. (1978) related heterosis in the cross of two 
populations to the progress made in intracultivar and intercultivar 
testcross selection. They found heterosis to be a function of the 
difference and the change in the difference (due to selection) of gene 
frequencies in the two populations and the level of dominance. For 
intercultivar selection, heterosis increases with selection until one of 
the populations is fixed, after which heterosis would remain constant. 
For intracultivar selection, the change in heterosis with selection was 
a function of the initial gene frequencies in the cultivar. Assuming 
frequencies of favorable alleles are at reasonably high levels at the 
start of selection, then some decrease in heterosis is expected with 
intracultivar selection. 
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Because gene frequency and the degree of dominance are generally 
unknown quantities, plant breeders have conducted experiments to relate 
diversity of origin to heterosis (Lonnquist and Gardner, 1961; Moll et 
al., 1962; Paterniani and Lonnquist, 1963; Moll et al., 1965). The 
assumption is that diversity in the origin of populations is related to 
similar diversity in gene frequencies, often referred to as genetic 
diversity. Heterosis in the cross of two populations is an indication 
that the populations are genetically divergent (Robinson ejt al., 
1956). An alternative to these approaches is to generate, from a common 
base population by selecting in the high and low direction, two 
populations which are known to differ in gene frequency. These 
populations can be used to study relationships among heterosis, 
dominance, and gene frequency. 
Lonnquist (1953) evaluated a series of inbred lines from the maize 
variety Krug, and selected in the high and low direction for divergent 
yielding ability in testcrosses with the single-cross WF9 x M14. The 
high and low lines were crossed in all possible combinations giving 
three groups of hybrid progeny: high x high (HH), high x low (HL), and 
low X low (LL). The mean yield for the HH, HL, and LL groups, averaged 
over levels of inbreeding, was 4.55, 4.18, and 3.56 Mg ha ^, 
respectively. Lonnquist concluded his data supported the hypothesis of 
the action of partially dominant favorable alleles in determining hybrid 
vigor. 
Lonnquist and Lindsey (1964) evaluated 169 lines developed from 
a Krug variety which had undergone three cycles of selection. The lines 
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were evaluated in per se tests, in crosses to a related tester (Krug), 
and in crosses to an unrelated tester. Based on these evaluations, the 
three highest and the three lowest yielding lines per se and in 
unrelated topcrosses were selected and included in a 12-line diallel. 
Intercrosses of lines selected on the basis of the lines per se test 
showed a linear trend for yield of the HH, HL, and LL groups, with the 
HH group being the highest yielding. The HL group was the highest 
yielding in testcrosses of lines selected on the basis of topcrosses to 
an unrelated tester, although this group was not significantly higher 
yielding than the HH group. Lonnquist concluded the yield trend from 
intercrosses of lines per se gave results expected when additive gene 
action predominates and the results from the unrelated topcrosses were 
evidence of overdominant gene action. They further emphasized that 
selection among lines per se would be expected to emphasize additive 
effects rather than heterotic loci. 
In a follow-up study, Lonnquist (1968) included lines selected on 
their performance in related topcrosses in addition to those selected 
from per se and unrelated topcross information. The three high and low 
lines from each evaluation were included in an 18-line diallel, and 
hybrids of a given group (HH, HL, LL) within and between evaluations 
series were bulked for testing. The intercrosses of lines selected on a 
per se basis exhibited a linear trend with the HH group being the 
highest yielding, but not significantly different from the HL group. 
Crosses with the related testers showed a similar trend, although the HH 
group was significantly higher yielding than the HL group. The HL group 
8 
was highest yielding in intercrosses of lines selected with the 
unrelated tester, but was not significantly different from the HH 
group. Lonnquist did not draw conclusions relative to the type of gene 
action involved, but did conclude the use of an unrelated tester would 
result in selection based on the confounding nonadditive effects as a 
result of the genetic diversity involved. He suggested the use of a 
parental tester for population per se improvement. 
In a study designed to look at heterosis in interracial crosses of * 
maize, Paterniani and Lonnquist (1963) arbitrarly divided 12 races into 
two groups of six high and low yielding races per se. The HH, HL, and 
LL crosses among the races yielded 4.52, 4.06, and 3.40 Mg ha~^, 
respectively. Heterosis, as a percent of the midparent, was 119, 131, 
and 146 for the HH, HL, and LL groups, respectively. They concluded 
that parental yield was an effective indication of better parents in 
crosses with the group of races studied. 
Busch et al. (1974) evaluated HH, HL, and LL crosses of spring 
wheat (Triticum aestivum L.) lines, by evaluating random Fg and Fg 
progenies from the crosses. The greatest range in yield, the highest 
single line yield, and the greatest genetic variability was found in the 
HL group of crosses. The average yield of the HH, HL, and LL crosses 
was 343, 321, and 293 g plot ^, respectively. The HH, HL, and LL groups 
had 37.5, 8.1, and 0.0% of the lines two or more standard deviations 
above the mean. The HL crosses produced the highest yielding lines in 
the study, however, a greater number of HL crosses were evaluated, thus 
increasing the probability of finding such lines. 
». 
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Upadhyaya and Rasmus s on (1967) arbitrarily divided eight barley 
(Hordeum vulgare L. emend. Lam.) lines into two groups, four high and 
four low for yield. The average of the hybrids in the HH, HL, and LL 
groups was 33.1, 29.7, and 28.9 g plant"^. These results are consistent 
with those obtained in earlier studies. 
Bitzer et al. (1982) evaluated HH, HL, and LL crosses from a 
diallel involving four low and four high yielding soft red winter wheat 
(Triticum aestivum L. em. Thell.) parents. The HH, HL, and LL crosses 
yielded 43.0, 36.9, and 29.5 g plot"!, respectively. The heterotic 
deviations (Fj-MP) were 7.0, 7.5, and 6.7 g plot"! for the HH, HL, and 
LL groups, respectively. The number of lines yielding in excess of the 
higher parent in each cross was 67, 56, and 83% for the LL, HL, and HH 
groups, respectively. They concluded successful hybrid wheats will most 
often come from HH crosses due to a preponderance of general combining 
ability effects in wheat. They found no unusual level of specific 
combining ability effects in the HL crosses. 
In addition to studies involving comparisons of means, estimates of 
variance components are also useful to the maize breeder. Gardner 
(1963) reviewed estimation of genetic parameters from maize 
populations. Additive variance had been shown to exist in moderate 
amounts for yield in practically all populations studied. The magnitude 
of estimates of dominance variance suggests dominance exists at some 
loci and probably at a majority of the loci involved in yield. Also, 
dominance is believed to be in the direction of the favorable allele. 
Estimates of the average level of dominance in the overdominance range 
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in F2 populations appear to have resulted from an upward bias due to 
linkage of genes in the partial to complete dominance range. Epistatic 
variance did not appear to be of any significance in maize populations 
although the data were inconclusive. 
Hallauer and Miranda (1981) surveyed the literature and summarized 
estimates of variance components and other parameters for maize. Most 
of the estimates they reported were obtained by using one of the mating 
Designs I, II, or III of Comstock and Robinson (1948). Estimates 
obtained in diallel experiments were not included in the summary. The 
average estimates of additive and dominance variance for synthetic 
populations are 225 ± 59 and 129 ± 83 g^ plant"^, respectively. They 
estimated the dominance to additive variance ratio for synthetic 
populations to be either 0.83 or 0.57, depending.on whether the average 
ratio was calculated or whether the ratio was calculated from average 
estimates of additive and dominance variance. The difference between 
the estimates was due primarily to negative estimates of dominance 
variance. Assuming no epistasis, linkage equilibrium, and maize as the 
reference population, additive and dominance variance accounted for 61.2 
and 38.8% of the total genetic variance, respectively. Compared to 
other traits, dominance variance for yield appears to be of considerable 
importance in most maize populations. 
Examining the estimates of additive and dominance variance for 
yield of maize synthetics and comparing these estimates to those 
obtained for 'Iowa Stiff Stalk Synthetic' (BSSS), it is apparent that 
BSSS is an unique population from the standpoint of the estimates 
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obtained for additive, dominance, and the dominance to additive variance 
ratio. 
Hallauer (1970), using Design II progenies, estimated additive and 
dominance variance in both BSSS and BSSSC4 Syn 3. Each population was 
represented by 160 half-sib families and 320 full-sib families grown at 
three locations for one year. The average estimates of additive and 
dominance variance are 157 ± 30 and 174 ± 38 g^ plant"^, which gives a 
dominance to additive variance ratio of 1.1. Silva and Hallauer (1975) 
evaluated 480 and 320 Design I and II progenies, respectively, in six 
environments. Their estimates of additive and dominance variance were 
166 ± 24 and 184 ± 21 g^ plant"^, respectively. The dominance do 
additive variance ratio was 1.1 as it was in the study of Hallauer 
(1970). Apparently, loci with favorable dominant genes are of 
considerable importance for yield in BSSS. Silva and Hallauer (1975) 
indicated that if complete dominance at all loci was assumed, then a 
dominance to additive variance ratio of 1.1 would suggest the average 
frequency of the favorable allele in BSSS was approximately 0.7. 
Overdominance is not needed to explain the large dominance to additive 
variance ratio observed in these two studies if one is willing to assume 
gene frequencies are rather high in BSSS. The possibility of 
overdominance at some loci, however, cannot be ruled out. 
When variance components are estimated both within and between two 
populations by use of a common genetic mating design, the resulting 
estimates can be useful in making inferences about the average gene 
frequency and level of dominance in the two populations. Robinson et 
12 
al. (1958) obtained the genetic expectations for the intra- and inter-
variety male and female components of variance for the Design I mating 
design. Based on the results of the theory they concluded that the 
observed genetic variances within the maize cultivars 'Jarvis' and 
'Indian Chief and their cross were compatible with a simple additive 
model with dominance. They suggested the genetic situation of the 
populations was one of partial to complete dominance of the genes with 
high but different allele frequencies in the two populations. No 
attempt was made to obtain more precise estimates of gene frequencies or 
the average level of dominance. However, Robinson et al. (1958) 
emphasized that this study should be interpreted with caution, because 
the genetic variances of different populations were estimated from 
different environments and the variance components computed included 
some genotype by environment interaction. 
Compton et al. (1965) conducted a study similar to that of Robinson 
et al. (1958) using the cultivars 'Golden Republic' and 'Barber Reid', 
Contrary to the results of Robinson et al. (1958) the genetic variances 
of inter-cultivar families tended to be higher than those from intra-
cultivar families. Also, the ratios of intra- to inter-cultivar genetic 
variances all tended to be less than one. Their results indicated that 
Barber Reid had a higher average gene frequency than Golden Republic. 
They concluded the results were consistent with the hypothesis of 
additive gene action with no more than partial to complete dominance as 
the primary cause of genetic variation in these populations. 
Goodrich et al. (1975) used intra- and inter-cultivar Design I 
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variance components, variance among lines and the covariance among 
lines and the intra- and inter-cultivar male components of variance to 
obtain estimates of the average gene frequencies in the maize cultivars 
'Golden Jewel' and 'Osterland's Yellow Dent'. The evidence indicated 
the average frequency of the favoqable allele was greater than 0.5 in 
both cultivars, with Osterland's Yellow Dent appearing to have a higher 
average gene frequency than Golden Jewel. The use of the data added 
no new information to the estimates of gene frequency, but they did lend 
support to inferences made from other data. The relatively low yields 
of Osterland's Yellow Dent and Golden Jewel were attributed to the 
cultivars being fixed at a number of loci for the recessive allele. 
Singh et al. (1984) used the same method as Goodrich et al. (1975) 
to estimate the average frequency of the favorable allele in the maize 
cultivars 'Mezela Amarillo Selection' (MAS) and J607. They concluded 
the average frequency of the favorable allele in MAS was between 0.8 and 
0.9 and between 0.7 and 0.8 in J607. However, the average level of 
dominance was assumed to be between 0.50 and 0.75 in MAS and 1,25 in 
J607. These assumptions were made based on the ratios of dominance to 
additive variance in each of the populations. 
Genetic Diversity at Enzyme Loci 
The relationship between genetic divergence and heterosis has been 
difficult to access because frequencies of alleles in inbred lines and 
populations are unknown. Furthermore, the performance of inbred lines 
and populations are often poor indicators of their relative allele 
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frequencies and the expected magnitude of heterosis is unknown until the 
cross is actually evaluated. Thus, methods of predicting genetic 
diversity and heterosis are desirable for selecting lines or populations 
for hybridization. If genetic diversity at enzyme loci is related to 
heterosis, this information could be used to predict which parents to 
hybridize. 
Hunter and Kannenberg (1971) assayed 15 inbred lines of maize with 
11 enzyme loci representing several plant tissues. An enzyme diversity 
index (EDI) was calculated for each of the single cross hybrids based on 
the enzyme genotype of the inbred lines. The correlation between EDI 
and relative yield of the hybrids was 0.09, suggesting EDI is of little 
value in predicting specific combining ability. However, hybrids with 
high EDI generally outperformed those with low EDI. They concluded that 
11 enzyme loci represent a small fraction of a genotype and might not be 
expected to predict combining ability consistently. 
Heidrich-Sobrinho and Cordeiro (1975) assayed eight inbred lines of 
maize with eight enzyme loci for each of three tissues per inbred 
line. The correlation between EDI and specific combining ability was 
small (r = 0.23). The correlation of general combining ability and EDI 
was larger (r = 0.72) and significant (P £ 0.05). They listed four 
theoretically possible sources of heterosis at the molecular level: 
epistasis, overdominance, dominance, and the cumulative effect of 
codominant alleles. The cumulative effect of codominant alleles was 
evaluated in their study. 
Gonella and Peterson (1978) analyzed seven inbred lines using four 
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enzyme systems for each of three tissues per inbred line. They reported 
a correlation of -0.42 (P ^  0.10) between percentage of relatedness and 
hybrid yield. The sign of the correlation is that expected if greater 
yields are associated with greater genetic diversity. The correlation 
of specific combining ability effects and percentage of relatedness was 
-0.32 (P_^0.20). They indicated that electrophoresis detects only some 
of the differences among isozymes and does not provide an estimate of 
differences in the regulatory components of the genome. Furthermore, 
isozymes are not expressed in every tissue of the organism, so that 
different diversity indices may be obtained depending on the tissue 
analyzed. 
Hadjinov et al. (1982) concluded that EDI may be used to evaluate 
diversity between inbred lines, but found no correlation between EDI and 
combining ability. Three reasons were suggested for the absence of a 
correlation; (1) the correlation between EDI and combining ability is 
poor; (2) genetic diversity, as measured by enzyme loci, may not 
contribute to heterosis; and (3) other factors affecting combining 
ability may be involved. They concluded that heterosis is a complex 
phenomenon resulting from heterogeniety and involves different 
regulatory mechanisms at various levels in a plant organism. 
Explanation of Dissertation Format 
This dissertation is divided into two sections. Section I is a 
detailed evaluation of the relationship of heterosis to dominance and 
gene frequency in the Iowa Stiff Stalk Synthetic maize population. 
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Section II describes the relationships that exist between genetic 
diversity as measured by 13 enzyme loci and heterosis in maize. 
Each manuscript is written in journal article form and will be 
submitted for publication with little or no modification. A summary and 
a discussion of Sections I and II follows Section II. References cited 
in the General Introduction and Literature Review are listed in 
"Additional References Cited", following the General Conclusions. An 
appendix to the dissertation follows the Additional References Cited. 
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SECTION I. RELATIONSHIPS AMONG HETEROSIS, DOMINANCE, AND 
GENE FREQUENCY IN THE IOWA STIFF STALK SYNTHETIC 
MAIZE POPULATION 
18 
ABSTRACT 
Knowledge of the relationships among heterosis, dominance, and gene 
frequency in a population would aid the breeder in developing breeding 
strategies. I selected in the high and low direction for yield among 
247 inbred lines derived by single seed descent from the 'Iowa Stiff 
Stalk Synthetic' (BBSS) maize (Zea mays L.) population to produce two 
groups (high and low) of lines known to differ in gene frequency. High 
X high (HH), high x low (HL), and low x low (LL) single-cross hybrids 
were produced to determine how crosses of lines selected for yield per 
se perform and to determine the relationship of hybrid performance to 
heterosis, dominance, and gene frequency. Theory was developed to 
relate hybrid performance and heterotic deviations to additive and 
dominance genetic parameters, which were estimated. There were 
significant differences among the HH, HL, and LL group means and 
heterotic deviations for yield and days to silk. Estimates of means and 
variances suggested dominance for yield is in the partial to complete 
range and that the average frequency of the favorable allele for yield 
in BSSS is greater than 0.5. There were no correlations between inbred 
traits and hybrid yield within groups, suggesting inbred traits are of 
little value in selecting for hybrid yield. Selection among lines per 
se was effective at dividing the lines into groups with high and low 
average performance in hybrids. However, selecting the highest yielding 
line per se within groups does not identify the line with the highest 
average performance in hybrids. 
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INTRODUCTION 
Quantitative genetic theory has been used extensively in maize (Zea 
mays L.) breeding to estimate genetic parameters in random mating 
populations (Sprague and Eberhart, 1977; Hallauer and Miranda, 1981). 
Breeders have been limited to the estimation of means, genetic effects, 
and components of variance, which are functions of gene frequency and 
level of dominance. With current techniques, the average gene frequency 
and level of dominance cannot be estimated without specifying one of the 
two unknown parameters. Knowledge of the relationship of these 
parameters for populations would aid the breeder in developing breeding 
strategies. 
Cress (1966) showed heterosis, as measured from the midparent, is a 
function of the difference in frequencies of alleles in the two 
populations and the level of dominance. The expression of midparent 
heterosis in the cross of two populations implies dominance and a 
difference in gene frequency between the two populations (Lonnquist and 
Gardner, 1961; Moll et al., 1962, 1965; Paterniani and Lonnquist, 
1963;). Generally, if two populations are crossed and the magnitude of 
heterosis expressed is large, it is assumed that the two populations are 
more genetically diverse than the cross of two populations that exhibits 
little heterosis. 
The relationships among heterosis, dominance, and gene frequency 
are simplified when studying populations with a common genetic origin 
which are known to differ in gene frequency. Lonnquist (1953) evaluated 
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high X high (HH), high x low (HL) and low x low (LL) crosses of inbred 
lines from the maize cultivar Krug, which were selected for divergent 
yielding ability in testcrosses with WF9 x M14. The hybrid group means 
ranked HH > HL > LL, and Lonnquist concluded his results supported the 
hypothesis of the action of partially dominant favorable alleles in 
determining hybrid vigor. Lonnquist and Lindsey (1964), in a similiar 
study, evaluated HH, HL, and LL crosses of lines selected on the basis 
of performance per se and in crosses with an unrelated tester. They 
concluded the yield trend from intercrosses of lines per se gave results 
expected when additive gene action predominates, and the results from 
the unrelated testcrosses were evidence of overdominant gene action. 
Furthermore, they indicated selection among lines per se would be 
expected to emphasize additive effects rather than heterotic loci. 
Similar results were reported by Lonnquist (1968). Results of crossing 
high and low yielding lines of wheat (Triticum aestivum L. era Thell.), 
barley (Hordeum vulgare L. emend. Lam.) and cotton (Gossypium hirsuthum 
L.) are similar to those of maize, although the selected lines are not 
representative of a common gene pool (Ramey, 1963; Upadhyaya and 
Rasmusson, 1967; Busch et al., 1974; Bitzer et al., 1982). 
Robinson et al. (1958), Compton et al. (1965), Goodrich et al. 
(1975), and Singh et al. (1984) used intra- and interpopulation 
components of variance to make inferences about average gene frequency 
and degree of dominance in two maize populations. Point estimates of 
gene frequency and degree of dominance were not possible, but a range of 
values could often be specified. Two populations with uncommon gene 
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pools were used in these studies and inferences were usually made 
relative to one of the populations. 
In this study, I selected in the high and low direction for yield 
among 247 inbred lines derived by single seed descent from 'Iowa Stiff 
Stalk Synthetic' (BSSS) to produce two groups of lines known to differ 
in gene frequency. Single-cross hybrids were produced within and 
between the two groups. My objective is to determine how crosses of 
lines selected for yield per se perform and the relationship of hybrid 
performance to heterosis, dominance, and gene frequency. 
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MATERIALS AND METHODS 
Genetic Materials 
In 1962, selfing was initiated in the Iowa Stiff Stalk Synthetic 
(BSSS) maize population to generate a series of random inbred lines 
(Hallauer and Sears, 1973). Initially, 250 random Sq plants were selfed 
and planted ear-to-row in 10-plant rows. Excluding end plants, three 
consecutive plants were self-pollinated to minimize selection within the 
row. At harvest, the middle ear of the three self-pollinated ears was 
saved to propagate the line to the next generation. This procedure was 
repeated until the Sg generation, when the lines were increased for 
evaluation by bulk selfing. Three lines were lost during the inbreeding 
process, therefore, only 247 lines were available for evaluation. The 
lines undergoing evaluation were approximately 99% homozygous and, for 
purposes of this study, will be assumed to have an inbreeding 
coefficient (F) of one. 
Obilana and Hallauer (1974) evaluated the 247 random lines to 
estimate additive genetic variance in BSSS. Based on their results, 24 
high and 24 low yielding lines per se were selected for use in this 
study. Following selection of the lines, four groups of hybrids were 
produced: high x high (HH), high x low (HLl), low x high (HL2), and low 
X low (LL). A 4 X 4 Design II mating scheme (ComstocL and Robinson, 
1948) was used to produce the hybrids within each group. To illustrate 
the crossing procedure, consider eight randomly chosen lines from the 
high series and arbitrarily designate four as males (MH) and four as 
23 
females (FH). Also, consider eight randomly chosen lines from the low 
series and arbitrarily designate four as males (ML) and four as females 
(FL). The HH, HLl, HL2, and LL groups were produced by crossing FH x 
MH, FH X ML, FL x MH, and FL x ML, respectively. The procedure was 
repeated for the remaining 16 high and 16 low lines resulting in 48 
hybrids in each of the four groups, for a total of 192 hybrids. The 
designation of a HLl and HL2 group is purely arbitrary, but serves to 
identify the main plots in the experimental design. 
Experimental Procedures and Data Collection 
The 192 hybrids were evaluated in three sets of a replication in 
sets design. Each set was a modified split-plot, with four main plots 
arranged in a randomized complete block design with two replications. 
Main plots were the HH, HLl, HL2, and LL groups corresponding to a given 
group of eight high and eight low yielding lines. Each main plot 
contained 16 subplots, for a total of 64 entries per set. The 
experiment was grown in six Iowa environments (year-location 
combinations) over a 4-year period. The experiment was grown at the 
Agronomy and Agricultural Engineering Research Center near Ames for 4 
years (1981 to 1984) and at the Iowa State University Research Center 
near Ankeny for 2 years (1983 and 1984). 
In 1981 and 1982, subplots consisted of one row, 5.08 m long with 
0.76 m between subplots. Subplots were overplanted by hand and thinned 
to 18 plants per plot (46,622 plants ha~^). Subplots consisted of one 
row 5.40 m long with 0.76 m between subplots in 1983 and 1984. Subplots 
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were overplanted with a machine and thinned to 19 plants per plot 
(46,292 plants ha~^). All plots in all years were hand harvested and 
dried to a uniform moisture before shelling. 
Data were collected for yield (Mg ha~^) of shelled grain dried to a 
uniform moisture, kernel row number, ear length (cm), ear diameter (cm), 
cob diameter (cm), kernel depth (cm), stand (M plants ha~^), number of 
days from planting to silking, plant and ear height (cm), and percentage 
of root and stalk lodging. All plants in a plot were hand-harvested to 
determine yield. Kernel-row number, ear length, ear diameter, and cob 
diameter were calculated as the average of measurements on five randomly 
chosen ears per plot. Kernel depth was calculated as one-half the 
difference between ear and cob diameter. Stand was recorded 
approximately 4 weeks after planting as the number of plants per plot 
and then converted to M plants ha~^. Days to silk was recorded as the 
number of days after planting to 50% silk emergence. Plant and ear 
heights were calculated as the average of measurements on five 
competitive plants per plot and measured as the height from the ground 
to the node of the flag leaf (plant height) and the highest ear bearing 
node (ear height). Root and stalk lodging were recorded as the number 
of plants leaning greater than 30° from vertical and broken below the 
ear bearing node, respectively, and then converted to a percent by 
dividing by stand and multiplying by 100. 
Yield and stand data were collected in six environments; plant and 
ear height and percentage of stalk lodging were collected in five 
environments; days to silk and percentage of root lodging were collected 
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in four environments; and three environments of data were available for 
kernel-row number, ear length, ear diameter, cob diameter, and kernel 
depth. 
Statistical Analysis 
The analysis of variance for an individual set in a given 
environment was partitioned according to the analysis for a split-plot 
experiment. The main effect of hybrids was pooled with the hybrid x 
main plot interaction, because each main plot contained a different set 
of entries. This analysis was then combined over sets and environments 
to give the analysis of variance table and expected mean squares shown 
in Table 1. All effects in the model were considered random except 
groups. The environment x main plot and environment x main plot x set 
interactions were pooled to give the environment x main plots within 
sets source of variation. F-tests and degrees of freedom for main plots 
X sets and environments x main plots within sets were synthesized 
according to the approximation given by Satterwaithe (1946). Main plots 
were tested using the main plot x set interaction and all standard 
errors for main plot means were calculated using the main plot x set 
interaction. The sums of squares and degrees of freedom for main plots 
were partitioned into a component with two degrees of freedom for 
groups, which is the source of variation due to differences among the 
HH, HL = (HLl + HL2)/2, and LL hybrid groups and into a component with 
one degree of freedom for the contrast of HLl versus HL2. 
The sums of squares and degrees of freedom for hybrids within main 
Table 1. Analysis of variance, degrees of freedom and expected mean squares for a replication 
within sets design, where sets in an individual environment were a split-plot experiment 
with main plots arranged in a randomized complete block design combined over environments 
Source of 
variation d f  EMS= 
Environments (E) 
Sets (S) 
E X S 
Replications/S/E 
Main, plots (MP) 
Groups (G) 
HLl vs HL2 
S X MP 
E X MP/S 
Error a 
Hybrids (H)/MP/S 
E X H/MP/S 
Error b 
e-1 
s—1 
(e-1)(s-1) 
es(r-1) 
m-1 
m-2 
1 
(s-1)(m-1) 
s(e-l)(m-l) 
es(m-1)(r-1) 
ms (h-1) 
ms(e-l)(h-l) 
ems(r-l)(h-l) 
+ ^°HE + + rehsK^ 
2 2 2 2 2 2 9 
o + ro„_ + reo + ho + rho_._ + rehcf_., + rehsK„ 
HE EM 
2 2 2 2 2 
o + ro,,„ + reo,, + ho + rho„,, + reho 
HE H 
* '4 * 
.2 . 
2 2 2 
2 2 
* + r°HE 
EM 
ho^ 
SM 
2 
SM 
2 2 2 
K^, and represent fixed effects. 
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plots within sets were partitioned into the Design II analysis for each 
of the three hybrid groups. The sums of squares for the HH and LL 
hybrid groups were partitioned into the usual males, females, and males 
X females sources of variation. The sums of squares for the HLl and HL2 
hybrid groups were partitioned similarly to those for the HH and LL 
hybrid groups; however, the male partition represents variation among 
means of high lines when crossed to low lines; the female partition 
represents variation among means of low lines when crossed to high 
lines; and the male x female partition represents a high line x low line 
interaction. The sums of squares for the partitionings of the HLl and 
HL2 groups were then pooled to provide the analysis of the HL hybrid 
group. The HL group partitionings had twice as many degrees of freedom 
as the partitionings for the HH and LL groups. The sums of squares and 
degrees of freedom for the environments x hybrids within main plots 
interaction were partitioned in the same manner as the hybrids within 
main plots source of variation. The Design II components of variance 
and their interactions with environments were estimated by equating the 
observed mean squares obtained in the analysis of each group to their 
expectations and solving for the appropriate components of variance. 
The data used to select the high and low yielding inbred lines were 
also used to calculate the heterotic deviations and simple correlations 
between inbred and hybrid means. The inbred line data are means over 
two replications evaluated at each of three locations. Details of the 
study are reported by Obilana (1972) and Obilana and Hallauer (1974). 
Heterotic deviations were calculated by subtracting the mean of the two 
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parents (midparent) from the mean of the specific hybrid. The heterotic 
deviations for each trait were treated as new traits and analyzed 
according to the analysis of variance given in Table 1. The main plot x 
set interaction was used to calculate standard errors of the heterotic 
deviations, however, this standard error was not used to test the 
heterotic deviations for being significantly different from zero. A t-
test was calculated to test the heterotic deviations for significance, 
where the denominator of the t-test was the standard error of the 
difference of the hybrid and midparent means. 
Simple correlations between inbreds and hybrids were calculated 
within each hybrid group. The correlations were calculated in the 
manner described by Gama and Hallauer (1977). Correlations of the 
inbreds and their single-cross hybrids were calculated by two 
procedures: (1) between the inbred line means and the means of the 
hybrids with one inbred in common for (a) the same plant and ear traits 
of the inbred lines and hybrids and (b) the plant and ear traits of the 
inbred lines and yield of the hybrids; (2) between the midparent and 
their respective hybrids for (c) the same plant and ear traits of the 
inbred lines and hybrids and (d) plant and ear traits of the inbred 
lines with yield of the hybrids. 
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THEORY 
Means and Heterotic Deviations 
Let the frequency of the i^^ allele at the locus in BSSS be 
(i = 1, ...J m; k = 1, .n). Assume that selection in the high and 
low direction resulted in a change in gene frequency and let the 
frequency of the i**^ allele at the k^^ locus be and for the high 
and low yielding lines, respectively, where p9^ > P^^. p9^ and P^^ can 
be expressed relative to the allele frequency in BSSS as follows: 
ik ° •'ik * 
4 " ^ ik - • 
where 
AP9^ is the change in gene frequency in the high direction, and 
AP^k is the change in gene frequency in the low direction. 
Assume the hybrids in the high x high (HH) and low x low (LL) 
groups represent a random sample of hybrids from populations with gene 
frequencies of p9^ and P^^, respectively, and the hybrids in the high x 
low (HL) group represent a random sample of hybrids from the cross of 
two populations with gene frequencies of p9^ and Then, assuming no 
epistasis and using the model developed by Smith (1983), the genetic 
expectations of the means of the three groups of hybrids can be 
expressed as follows: 
HH = genetic expectation of the mean of the high x high hybrids 
= AO + 2D0 + 2[A£(H) + D&(H)] + 2DQ(H); 
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HL = genetic expectation of the mean of the high x low hybrids 
= AO + 2D0 + [A&(H) + D&(H)] - [A£(L) + DJI(L)] - HQ; and 
LL = genetic expectation of the means of the low x low hybrids 
= AO + 2D0 - 2[AA(L) + D£(L)] + 2DQ(L). 
where 
AO - * 2IP.^A.^) : 
k 1 
•"> = ^  ^  flkPjkdljk • 
j<i 
A£(H) = 22 AP?, a., ; 
k i Ik Ik 
AJi(L) = Z E ApL a., ; 
, . ik ik k 1 
D«(H) - E E > 
k 1 
d ; 
k 1 
jfi 
DQ(H) =22 AP? AP? d. ; 
k  i  I k  j k  i j k  
j<i 
DQ(L) =22 AP^ AP^ d.., ; and 
k  i  I k  J k  i j k  
j<i 
HQ . £ E '^^JK^IIK • 
jfi 
Assuming the lines in the high and low groups are a random sample 
of lines from conceptual populations with gene frequencies of P^^ and 
P^ks respectively, the genetic expectation of the means of the parents 
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with an arbitrary level of inbreeding, F, can be expressed as: 
PH = genetic expectation of the average of the high parents 
= AO + 2(1-F)D0 + 2A4(H) + 2(1-F)D&(H) + 2(1-F)DQ(H); and 
PL = genetic expectation of the average of the low parents 
= AO + 2(1-F)D0 - 2A&(L) - 2(1-F)D&(L) + 2(1-F)DQ(L). 
The genetic expectations of the heterotic deviations expressed 
relative to the midparent are: 
h(HH) = HH - PH = genetic expectation of heterotic deviation for 
the high x high group 
= 2FD0 + 2FD£(H) + 2FDQ(H); 
h(HL) = HL - [PH + PL]/2 = genetic expectation of heterotic 
deviation for the high x low group 
= 2FD0 + FDJi(H) - FD&(L) - HQ - (1-F)[DQ(H) + DQ(L)]; and 
h(LL) = LL - PL = genetic expectation of heterotic deviation for 
the low X low group 
= 2FD0 - 2FD&(L) + 2FDQ(L). 
The expressions of heterotic deviations involve only terms that are a 
function of dominance. 
The expressions of interest are those involving the means and 
heterotic deviations for the three hybrid groups. The complexity of the 
expressions can be reduced by assuming that the change in gene frequency 
is equal in the high and low direction; i.e., AP^^ = = 6P^^, two 
alleles per locus and F = 1 for the lines. Then, the group means can be 
written as: 
HH = Mr + 2[A& + D£] - 2DQ ; 
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HL - + 2DQ ; and 
LL = - 2[A£ + D&] - 2DQ 
The heterotic deviations can be written as: 
h(HH) = 2D0 + 2DA - 2DQ ; 
h(HL) = 2D0 + 2DQ ; and 
h(LL) = 2D0 - 2DIL - 2DQ 
where 
= AO + 2D0 = pj + (2P-l)a + 2P(1-P)d; 
2A& = 2APa; 
2D£ = 2AP(l-2P)d; and 
2DQ = 2(AP)2d. 
P is the frequency of the favorable allele in a two allele system; a, d, 
and -a are the genotypic values of AA, Aa, and aa, where A is the 
favorable allele; and AP is the change in frequency of the favorable 
allele. 
The equations for the group means, combined with those of the 
heterotic deviations, can be used to obtain least squares estimates of 
AO, 2D0, 2A&, 2Di, and 2DQ. The estimating equations are: 
AO = [HH + HL + LL - h(HH) - h(HL) - h(LL)]/3 ; 
2dÔ = HL/12 - (HH + LL)/24 + 7[h(HH) + h(LL)]/24 + 5h(HL)/12 ; 
2A& = [HH - LL - h(HH) + h(LL)]/2 ; 
2Di = [h(HH) - h(LL)]/2 ; and 
2DQ = [HL + h(HL)]/4 - [HH + LL + h(HH) + h(LL)]/8. 
Three of these terms, 2A&, 2D&, and 2DQ; are of interest. 2AJL = 2APa is 
always positive, unless AP < 0. Assuming AP > 0, 2DJI = 2AP(l-2P)d can 
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be positive or negative depending on whether P > 0.5 or P < 0.5 in the 
reference population. The arithmetic sign of 2Ap(l-2p)d indicates the 
range of the average (over loci) gene frequency in the base 
population. The sum of 2AZ + 2DZ can only be negative if d > a and P > 
(a + d)/2d, where P = (a + d)/2d is the frequency of an overdominant 
allele where selection has no effect; i.e., when a = a + (l-2p)d = 0, 
(Comstock et al., 1949). Therefore, overdominance can be detected with 
this model only if the frequencies of overdominant alleles are greater 
than (a + d)/2d. 2DQ = 2(AP)^d is a measure of heterosis due to the 
difference in gene frequency between high and low populations for the HL 
group and is a measure of the loss of heterozygotes due to change in 
gene frequency in the HH and LL groups. 
The assumption that AP^ = AP^ can be relaxed with little 
consequence unless selection is extremely asymmetrical. Under minor 
asymmetry [i.e., AP^ - AP^ < max (AP^, AP^)], the primary effect of 
asymmetry is to cause HL and h(HL) to fluctuate around the midpoint of 
HH and LL and h(HH) and h(LL). The direction of the fluctuation of HL 
and h(HL) provides an indication of whether AP^ > AP^ or AP^ > AP^. 
When the assumption that AP^ = AP^ is relaxed, the expectation of the 
parameter estimates are: 
E(AO + 2DÔ) = + (ApH - AP^)a - (AP^ - AP^)^d/2 ; 
E(2A&) = (ApH + AP^)a ; and 
E(2D&) = (ApH + AP^)(l-2p)d - [(AP^)^ - (AP^)^]d 
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Variance Components 
2 2 2 
Because of the mating design used, a^, and have genetic 
interpretations. With the assumptions of Comstock and Robinson (1948) 
and assuming F = 1 for the parents, the genetic interpretation of the 
Design II components of variance for each group is as follows: 
(1) High population — 
= Cov(HS)„ = pH(l-pH)[a + (l-2pH)d]2 = l/2aj 
H 4 
= Cov(FS)„ - 2Cov(HS)„ = [2p'^(l-p")d]^ = 
MFR H H Dy 
(2) HL population — 
= Cov(HS)„_ = pH(l-pH)[a + (l-2P^)d]^ = l/2a^ 
"hL 
ol = Cov(HS)^„ = P^(l-P^)[a + (l-2pH)d]2 = 1/20^ 
^LH \H 
°®HL ' - C°v(BS)m. - c°v(«s)LH • 
4pH(l-pH)pL(l-pL)d2 = 
HL 
(3) Low population — 
(^ = Op = Cov(HS)^ = P^(l-P^)[a + (l-2P^)d]2 = 1/2 
cj_ = Cov(FS), - 2Cov(HS), = [2P^(1-P^)d]^ 
MF^ L L 
0^ and are additive and dominance variance, respectively; subscripts 
H and L refer to high and low populations, respectively, subscripts HL 
and LH refer to high population as male and low population as female and 
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low population as male and high population as female, respectively; and 
respectively. These expressions are similar to those presented by 
Robinson et al. (1958), Compton et al., (1965), and Goodrich et al., 
(1975) for Design I progenies. 
To make inferences about gene frequencies, it is useful to examine 
the following differences: 
and are the gene frequencies in the high and low populations. 
o* = (P^ - P^)(l - pH - P^)[a + (l-2pH)d]2 
= (P^ - P^)(l - pH - P^)[a + (l-2P^)d]2 ; and 
Assuming AP^ > AP^, and R2 are negative if P^ + P^ > 1. P^^ + P^ is 
greater than one only if P^ > 0.5 and P^ > 0.5, or P^ > 0.5 and P^ > 1 
P^. The latter situation is unlikely because large changes in gene 
frequencies are not expected with selection. 
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RESULTS 
Group Means and Heterotic Deviations 
Environmental conditions were excellent for maize production in 
1981, 1982, and 1984 and average in 1983. Mean grain yields were 6.82, 
5.77, 3.93, and 6.04 Mg ha"^ in 1981, 1982, 1983, and 1984, 
respectively. Yields at Ames in 1983 were excellent for the year, but 
dry conditions were present during pollination and grain filling, 
resulting in low yields at Ankeny (2.80 Mg ha~^). The Ames location in 
1981 was the highest yielding environment (6.82 Mg ha~^). The mean 
grain yield and coefficient of variation, averaged over environments, 
were 5.42 Mg ha~^ and 13.7%, respectively. 
There were significant differences (P ^  0.05) among main plots for 
yield and days to silk (data not shown). The set x main plot 
interaction was significant for kernel-row number, ear length, days to 
silk, and plant height. A significant set x main plot interaction 
indicates that the relative performance of main plots was not consistent 
across sets, which may be an indication that hybrids were not allocated 
to sets at random for these traits. There were significant differences 
among groups (HH, HL, and LL) for yield, days to silk, stand, and stalk 
lodging. Variation among groups accounted for over 99% of the variation 
among main plots for yield and silking date. The contrast of HLl vs HL2 
was significant for ear height and stand. The environment x main plots 
within sets interaction was significant for yield, kernel-row number, 
ear length and diameter, plant height, and stand. The mean square for 
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environments x main plots within sets was always smaller than the set x 
main plot interaction due primarily to the contribution of the hybrids 
within main plots within sets source of variation to the set x main plot 
interaction. 
The means and ranges of the 24 high and 24 low lines and the 247 
lines from which the high and low lines were selected are shown in Table 
2. The selection differentials in the high and low direction for yield 
were 1.31 and -1.25 Mg ha \ respectively, which supports the assumption 
that changes in allelic frequency in the high and low direction are 
equal. The selection differentials for days to silk were -3.92 and 3.55 
days when selection was for high and low yield, respectively. The 
selection differentials for the other traits were generally small, 
explaining the lack of significant differences among the hybrid group 
means. The large divergence of parent means for days to silk suggests 
that line per se yields may be partially confounded with silking date. 
This could possibly lead to underestimation of genetic potential of the 
low parents, resulting in asymmetical selection (AP 2 AP ) and inflated 
estimates of heterotic deviations. 
The means and ranges for the HH, HL, and LL hybrids groups are 
presented in Table 3. The group means for yield are ranked as expected 
under a model with partial to complete dominance. The intermediate 
position of the HL group between the HH and LL groups supports the 
assumption that changes in allele frequency are equal in the high and 
low direction, i.e., AP® = AP^. The maximum and minimum values for 
yield of the hybrids in the HH, HL, and LL groups are 7.08 and 3.65, 
Table 2. Means and ranges for yield and plant and ear traits of the 24 high and 24 low yielding 
lines and the 247 random lines of BSSS from which the high and low lines were 
selected. Data are summarized from Obilana (1972) 
Range 
Mean Range Population 
Traits High Low High Low S.E. (X) Mean Range 
Yield (Mg ha -1) 3.21 0.65 0.95 0.63 0.59 1.90 3.85 
Kernel row number 16.58 13.28 7.20 5.40 0.14 15.05 8.90 
Ear length (cm) 13.32 10.50 5.80 5.80 0.18 11.96 12.20 
Ear diameter (cm) 3.62 3.06 1.00 1.40 0.04 3.29 1.80 
Cob diameter (cm) 2.34 2.26 0.70 1.00 0.03 2.26 1.20 
Kernel depth (cm) 1.26 0.81 0.40 1.10 0.03 1.03 1.10 
Days to silk (no. ) 78.84 86.31 11.00 14.80 0.21 82.76 21.30 
Plant height (cm) 158.31 153.34 62.30 89.20 0.91 154.89 99.30 
Ear height (i cm) 67.82 66.49 38.50 62.50 0.58 66.81 73.80 
Stand (M plants ha ^) 37.48 38.50 12.99 11.76 0.49 38,04 29.90 
Table 3. Means and ranges for yield and plant and ear traits of the 
high X high (HH), high x low (HL), and low x low (LL) hybrid 
groups for lines from BSSS averaged over environments 
Traits 
Kernel-row Ear 
Groups Yield number Length Diameter 
Mg ha~^ cm 
High X High 5.90 18.1 16.9 4.8 
Range 3,65 - 7.08 14.4 - 21.9 14.6 - 21.0 4.4 - 5.2 
High X Low 5,47 18.2 16.8 4.7 
Range 2,83 - 7.66 14.3 - 22.8 14.0 - 20.3 4,2 - 5.3 
Low X Low 4.85 18.2 16.5 4.7 
Range 2,22 - 7,24 14.1 - 22.3 10.7 - 19.1 4.2 - 5.5 
LSD (0.05)^ 0.46 NS NS NS 
LSD (0.05)b 0.40 NS NS NS 
^For comparing the high x high mean with the low x low mean. NS = 
not significant. 
^"For comparing the high x low mean with either the high x high or 
low X low mean. NS = not significant. 
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Traits 
Cob 
diameter 
Kernel 
depth Ear number 
Days to 
Silk 
Plant 
height 
no. cm /o 
2.8 0.96 95.1 87.2 221 
2.5 - 3.1 0. 7 - 1.1 83.2 - 104.0 85. 2 - 91.7 184 - 254 
2.8 0.95 94.0 89.2 226 
2.5 - 3.2 0. 7 - 1.2 74.8 - 103.0 84. 5-94.7 189 - 270 
2.8 0.94 95.2 90.8 225 
2.5 - 3.1 0. 8 - 1.3 74.3 - 135,0 85. 7 - 97.2 187 - 262 
NS NS NS 1.7 NS 
NS NS NS 1.5 NS 
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Table 3. (Continued) 
Groups 
Traits 
Ear height Stand Root 
Lodging 
Stalk 
High X  High 
Range 
High X Low 
Range 
Low X Low 
Range 
cm 
108 
112 
113 
83 - 145 
M plants ha 
44.8 
-1 
79 - 130 40.0 - 47.1 
43.4 
70 - 143 29.5 - 46.5 
40.5 
14.4 - 46.1 
1.9 
2 . 8  
1.4 
18.3 
0.0 - 13.6 3.5 - 44.2 
18 . 0  
0.0 - 14.9 3.6 - 44.0 
12.5 
0.0 - 9.4 2.2 - 37,7 
LSD (0.05) NS 1 . 2  NS 3.6 
LSD (0.05) NS 1 . 0  NS 3.1 
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7.66 and 2.83, and 7.24 and 2.22 Mg ha~^, respectively. The number of 
hybrids above the experiment mean, expressed as a percentage of the 
number of hybrids in the group is 62.5, 49.0, and 27.0% for the HH, HL, 
and LL groups, respectively. The HL group produced the highest yielding 
hybrid in the study; however, 96 HL hybrids were evaluated compared to 
48 HH and LL hybrids, thus increasing the probability of finding higher 
yielding hybrids in the HL group. The LL group is 3.6 and 1.6 days 
later silking than the HH and HL groups. These differences are small 
relative to the difference between the high and low yielding lines per 
se, and yield of the hybrids does not seem to be confounded with silking 
date. Lower yields of the hybrids also seem to be related to lower 
stands. The lowest yielding hybrid (2.22 Mg ha~^), which is in the LL 
group, also had the lowest stand (14.4 M plants ha~^). Stand was not 
used as a covariate to adjust yields because plots were overplanted and 
thinned, which indicates differences among hybrids are probably genetic 
in origin. The LL group was the lowest for percentage of stalk lodging, 
and there was no difference between the HH and HL groups. 
The heterotic deviations were significantly different from zero for 
all groups and traits due to the high level of precision for both group 
and mid-parent means (Table 4). There were significant differences 
among groups for all traits except plant height. Differences among 
groups for heterotic deviations are meaningful only if there are 
significant differences among the hybrid group means and among the 
midparent means. Therefore, only the data for yield and days to silk 
will be considered in further detail. The heterotic deviation of the HL 
Table 4. Heterotic deviations measured from the raidparent for yield and the plant and ear traits 
of the high x high (HH), high % low (HL), and low x low (LL) hybrid groups for BSSS 
averaged over environments. 
Traits 
Kernel-row Ear Cob Kernel 
Days 
to Height 
Groups Yield number Length Diameter diameter depth silk Plant Ear Stand 
Mg ha 1 No. M plants 
ha-1 
h(HH) 2.69 1.50 3.56 1.13 0.49 -0.31 8.32 62.9 39.8 7.3 
h(HL) 3.54 3.31 4.88 1.40 0.52 -0.10 6.61 70.2 44.7 5.4 
h(LL) 4.20 4.88 6.03 1.64 0.55 0.12 4.49 72.1 46.6 2.0 
LSD (0. 05)3 0.49 0.34 0.93 0.12 0.02 0.06 1.79 NS 2.8 1.6 
LSD (0. 05)b 0.42 0.29 0.83 0.10 0.02 0.06 1.55 NS 2.5 1.4 
^For comparing the high x high mean with the low x low mean. NS = not significant. 
''For comparing the high x low mean with either the high x high or low x low mean. NS = not 
significant. 
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group for yield was intermediate to the LL and HH groups, with the LL 
group having the largest deviation. This relationship is expected when 
the average (over loci) frequency of favorable alleles for grain yield 
is greater than 0.5 in BSSS. Underestimation of the yield of the low 
parents due to the confounding effects of days to silk would 
overestimate the heterotic deviations for the HL and LL groups; however, 
the data suggest that any bias from confounding effects of days to silk 
is small. The rankings of the heterotic deviations for days to silk 
were the opposite of those for yield, indicating that the average 
frequency of alleles for early silking is greater than 0.5. 
Least squares estimates of the genetic parameters that can be 
obtained from the group means and heterotic deviations under the 
proposed model are presented in Table 5 for yield and days to silk. The 
sum of AO + 2D0 is 5.42 ± 0.16 Mg ha~^ and 89.10 ± 0.43 for yield and 
days to silk, respectively, and is an estimate of the mean of noninbred 
BSSS. The sum of 2A£ and 2D& is an estimate of 2Apa under a two allele 
model and the arithmetic sign of this quantity provides an indication of 
whether overdominance is important, on the average, in BSSS for those 
loci which changed in gene frequency with selection. For yield, 2Apa = 
0.5,3 ± 0.12, which is evidence that, on the average, overdominance is 
not important in BSSS. The estimate of 2D& is significantly different 
from zero and negative; a negative value for 2D£ is possible if P, the 
average frequency of the favorable allele in BSSS, is greater than 
0.5. For days to silk, 2(AJl + DJl) = -1.82 ± 0.45 and 2D£ = 1.92 ± 
0.46. The arithmetic sign of 2(A& + D&) is opposite of yield because 
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Table 5. Least squares estimates of parameters for yield and days to 
silk obtained from the group means and heterotic deviations 
using the proposed model 
Trait 
Parameter Yield Days to silk 
Mg ha"l no. 
AO 1.93 ± 0.13 82.59 ± 0.37 
2D0 3.49 ± 0.09 6.51 ± 0.21 
2AZ 1.28 ± 0.17 -3.74 ± 0.46 
2D& -0.75 ± 0.12 1.92 ± 0.46 
2DQ 0.05 ± 0.06 0.10 ± 0.20 
increases in the frequency of alleles for early silking result in 
smaller values for days to silk. Therefore, the evidence suggests 
dominance is in the partial to complete range for days to silk and the 
average frequency of alleles for early silking is greater than 0.5. 
2DQ was small and nonsignificant for yield and days to silk suggesting 
that heterosis in the HL group was due to dominance deviations in BSSS 
and not to differences in allele frequencies between the high and low 
populations at loci with dominance. 
Variance Components 
Estimates of intra- and interpopulation additive and dominance 
variance and their interactions with environments are presented in Table 
2 "2 "2 6. Except for the interpopulation estimate of cr ; o\ , and a were 
^ F ^ 
less than twice their standard errors. This might be expected, because 
intrapopulation and cr were estimated with only 9 degrees of S ^ 
Table 6. Estimates of additive and dominance variance and their 
interactions with environments for yield and silking date for 
BSSS from data combined over environments 
Trait 
Variance component Yield 
estimated H HL^ L 
(Mg 
0.594 ± 0.051 0.510 ± 0.031 0.577 ± 0.049 
-0.024 ± 0.042 0.068 ± 0.032 0.152 ± 0.059 
0.137 ± 0.059 0.124 ± 0.044 0.233 ± 0.097 
"F 
'AE, 
0.129 ± 0.057 0.186 ± 0.053 0.169 ± 0.084 
M 
0.133 ± 0.043 0.155 ± 0.036 0.201 ± 0.068 
ACi 
Oq 0.159 ± 0.054 0.231 ± 0.054 0.325 ± 0.105 
0.241 ± 0.159 0.357 ± 0.167 0.956 ± 0.512 
a? 0.360 ± 0.208 0.264 ± 0.141 0.953 ± 0.506 
0.301 ± 0.137 0.310 ± 0.113 0.955 ± 0.379 
0.528 0.745 0.340 
-0.056 ± 0.216 
R2 -0.691 ± 0.404 
2 2 2 2 
^For high x low population intercross, = o. , cr. = ^ , 
and af = 1/2(0* + ). 
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Trait 
Silking date 
H HL 
•(no.)2-
1.030 ± 0.108 1.325 ± 0.098 2.121 ± 0.222 
-0.044 ± 0.091 0.111 ± 0.099 0.383 ± 0.250 
0.527 ± 0.203 0.416 ± 0.157 0.195 ± 0.266 
0.109 ± 0.098 0.321 ± 0.140 0.206 ± 0.268 
0.318 ± 0.111 0.368 ± 0.110 0.201 ± 0.207 
0.576 ± 0.183 0.840 ± 0.196 0.815 ± 0.314 
1.841 ± 0.994 3.180 ± 1.206 2.643 ± 1.408 
0.831 ± 0.522 1.719 ± 0.740 5.068 ± 2.439 
1.336 ± 0.565 2.450 ± 0.709 3.855 ± 1.430 
0.431 0.343 0.211 
-1.844 ± 1.332 
-2.136 ± 1.610 
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freedom and the interpopulation estimates had only 18 degrees of 
freedom. The best estimate of intra- and interpopulation additive 
^2 "2. 
variance is obtained by pooling a. and a. . The pooled estimates of 
additive variance were greater than twice their standard errors. 
Although the differences among the intra- and interpopulation estimates 
of additive variance were not significant, the estimtes from the low 
population were three times larger than estimates from the high 
population and the high x low population intercross. The estimates of 
intra- and interpopulation dominance variance were greater than twice 
their standard errors. As expected, if average gene frequency in BSSS 
is greater than 0.5, was largest for the low population and smallest 
for the high population. The dominance to additive variance ratio 
provides a measure of the relative importance of dominance in a 
" 2  " 2  
population. The estimates of were 0.528, 0.745, and 0.340 for the 
high, high x low, and low populations, respectively. The small value of 
these estimates suggests that alleles with partial to complete dominance 
are important for grain yield in BSSS. Interactions of genetic variance 
with environments are all greater than twice their standard errors, 
except Ogg from the high population for which a nonsignificant negative 
estimate was obtained. 
The pooled estimates of intra- and interpopulation additive 
variance are all greater than twice their standard errors for days to 
silk. The differences among populations for additive variance suggest 
that selection for yield changed frequencies of alleles for days to 
silk, although the differences are not significant. The intra- and 
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interpopulation estimates of dominance variance are greater than twice 
their standard errors. The dominance variance for the low population is 
greater than for the high population, which is expected when gene 
frequencies are greater than 0.5. The large magnitude of the dominance 
variance for the high x low population is not expected, although it 
could be due to sampling. The dominance to additive variance ratio for 
days to silk is generally smaller than for yield, indicating dominance 
is of less importance for days to silk. 
Correlations 
Simple correlations within the three hybrid groups for procedures 1 
and 2 are listed in Table 7. Correlations of inbred line traits with 
the same traits of the hybrids are larger, for both procedures 1 and 2, 
than the correlations of inbred line traits with hybrid yield. The 
trait-versus-trait correlations of days to silk, plant height, and ear 
height are consistent across hybrid groups for both procedures 1 and 2 
and significant (P^O.Ol). The trait-versus-trait correlations of the 
ear traits were not as consistent across hybrid groups and are generally 
larger in the HH group for both procedures 1 and 2. The general trend 
of the trait-vs-trait correlations is to be large in the HH group, 
intermediate in the HL group, and small in the LL group. 
Of the 54 possible correlations between inbred line traits and 
hybrid yield, only seven correlations are significant (P ^  0.01 and 
0.05) and the highest coefficient of determination (r^) was 0.29. 
Correlations between yield of inbred lines and yield of hybrids for 
Table 7. Simple correlation coefficients of inbred lines with means of 
their hybrids (Procedure 1) and means of two inbreds with 
their specific hybrid (Procedure 2) within the high x high 
(HH), high X low (HL), and low x low (LL) hybrid groups 
Procedure 1 
High X High High X Low 
Trait Trait vs Trait Trait vs Yield Trait vs Trait 
Yield (Mg ha~^) -0.11 0.02 
Kernel-row number 0.82** -0.06 0.41** 
Ear length (cm) 0.52** 0.12 0.30* 
Ear diameter (cm) 0.56** 0.06 0.31* 
Cob diameter (cm) 0.69** 0.03 0.64** 
Kernel depth (cm) 0.29 0.05 0.10 
Days to silk (days) 0.73** 0.21 0.39** 
Plant height (cm) 0.73** 0.27 0.56** 
Ear height (cm) 0.84** 0.54** 0.74** 
Number of hybrids 24 48 
Procedure 2 
High X High High X Low 
Trait Trait vs Trait Trait vs Yield Trait vs Trait 
Yield (Mg ha~^) -0.17 0.10 
Kernel-row number 0.89** -0.06 0.66** 
Ear length (cm) 0.54** 0.13 0.39** 
Ear diameter (cm) 0.59** 0.07 0.42** 
Cob diameter (cm) 0.71** 0.03 0.66** 
Kernel depth (cm) 0.29* 0.06 0.15 
Days to silk (no.) 0.68** 0.20 0.65** 
Plant height (cm) 0.82** 0.28 0,63** 
Ear height (cm) 0.85** 0.52** 0.76** 
Number of hybrids 48 96 
*, ** significant at the 0.05 and 0.01 probability levels, 
respectively. 
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Procedure 1 
High X Low Low X Low 
Trait vs Yield Trait vs Trait Trait vs Yield 
0.33 
0.11 0.46* 0.45* 
-0.01 0.30 -0.05 
0.01 0.28 0.16 
0.09 0.56** 0.15 
-0.05 -0.01 0.06 
-0.14 0.58** -0.31 
0.02 0.74** -0.01 
0.21 0.79** 0,13 
24 
Procedure 2 
High X Low Low X Low 
Trait vs Yield Trait vs Trait Trait vs Yield 
0.27 
0.17 0.48** 0.46** 
-0.02 0.32* -0.05 
0.01 0.26 0.17 
0.10 0.52** 0.16 
-0.09 -0.01 0.06 
-0.23* 0.61** -0.30* 
0.02 0.71** -0.01 
0.22* 0.77** 0.14 
48 
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procedures 1 and 2 were all nonsignificant and small, although the 
correlations did show an increasing trend from the HH to LL hybrid 
groups. The data suggest that inbred traits would be of little value 
selecting for hybrid yield. 
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DISCUSSION 
Selection of the 24 high and 24 low yielding lines from a random 
group of 247 lines derived from BBSS resulted in divergence of the means 
of the high and low lines for all traits except cob diameter, ear 
height, and stand. Significant differences among the means of the HH 
and LL hybrid groups were observed for yield, days to silk, stand and 
percentage of stalk lodging. Differences among groups for yield were 
not associated with similar differences among groups for the ear traits 
measured. Based on the magnitude of the heritabilities for the ear 
traits and their correlations with yield, differences among hybrid 
groups were expected when selecting for yield (Obilana and Hallauer, 
1974). Low yield of the inbreds and hybrids appears to be partially a 
result of later silking date. Obilana and Hallauer (1974) reported a 
genetic correlation of -0.49 between yield and days to silk for the 
group of 247 lines derived from BSSS. They attributed the correlation 
to either a lack of pollen for the late maturing inbred lines or a lack 
of vigor because of the late maturity within the inbred lines. Lack of 
pollen or vigor was not a problem for late maturing hybrids and the 
relationship between days to silk and yield was possibly due to 
pleiotrophy or linkage. Although there was no genetic correlation 
between stand and yield of the inbred lines (Obilana and Hallauer, 
1974), the significant difference between the HH and LL hybrid groups 
for stand suggests lower stands are associated with lower yields of the 
hybrids. This may be the result of a maternal effect on seedling vigor. 
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The selection differentials in the high and low directions and the 
intermediate value of the HL hybrid group mean are evidence that the 
changes in gene frequency in the high and low directions are nearly 
equal for yield. The assumption of equal changes in gene frequency in 
the high and low direction allows the use of a simpler genetic model to 
explain differences among groups for the means and heterotic 
deviations. The ranking of the HH, HL, and LL group means and the 
corresponding estimate of 2(A& + DA) = 0.53 ± 0.12 are evidence of the 
importance of genes with partial to complete dominance for yield. The 
existence of overdominance at some loci, however, cannot be neglected. 
The model is limited to the detection of overdominance at those loci 
where the frequency of the favorable (P) allele is greater than (a + 
d)/2d for d > a, where a is the genotypic value of the favorable 
homozygote and d is the degree of dominance. Hallauer et al. (1983) 
summarized studies designed to evaluate recurrent selection in BSSS 
using Ial3 as the tester. Response, after seven cycles of selection was 
0.74 ± 0.27, 0,93 ± 0.27, and 1.65 ± 0.38 q ha ^ per cycle for the cycle 
populations per se and for testcrosses with BSSSCO and Ial3, 
respectively. The positive rates of improvement of the populations per 
se and testcrosses to BSSSCO are evidence that changes in gene 
frequencies are occurring primarily at loci with partial to complete 
dominance. Results from the reciprocal recurrent selection program 
involving BSSS(R) and BSCBKR) are somewhat ambiguous. Eberhart et al. 
(1973) concluded that the improvement by five cycles of reciprocal 
recurrent selection in the population cross without improvement in the 
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parental populations or in topcrosses to an unrelated tester is 
consistent with the expectation from changes in gene frequencies at loci 
involving overdominant gene action. Smith (1983) evaluated response to 
reciprocal recurrent selection in BSSS(R) and BSCBl(R) and concluded the 
lack of response in BSSS(R) and BSCBl(R) per se was due primarily to the 
effects of inbreeding depression due to small effective population 
sizes. This eliminates the need to invoke overdominant gene action as 
the cause of the lack of response to selection in BSSS(R) and BSCBl(R) 
populations per se. 
The ranking of the heterotic deviations for the HH, HL, and LL 
groups and the corresponding negative estimate of 2DÎ. = -0.75 ± 0.12 for 
yield are evidence that the average (over loci) frequency of the 
favorable allele in BSSS is greater than 0.5. Smith (1983) estimated DZ 
as 0.80 ± 0.20 and -0.10 ± 0.77 Mg ha~^ for cycles 0-4 and cycles 4-7 of 
BSSS after seven cycles of selection with Ial3 as the tester. Assuming 
that intrapopulation selection puts selection pressure on all 
segregating yield loci, then Smith's (1983) estimates of D£ pertain only 
to the subset of loci involved in population per se performance which 
are undergoing changes in gene frequency with testcross selection. 
2DQ is a measure of the loss of heterozygotes in the HH and LL hybrid 
groups and decreases the heterotic deviations for these groups. 
However, for the HL hybrid group, 2DQ is a measure of heterosis due to a 
difference in allele frequency between the high and low populations. 
The nonsignificance of 2DQ indicates that the mean of the HL group is an 
estimate of the mean of noninbred BSSS and the heterosis observed is due 
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to the inbreeding of the lines. Therefore, one cycle of selection was 
not enough to observe heterosis due to a difference in allele 
frequencies between the high and low populations. 
Several studies have been designed to estimate average gene 
frequency in maize cultivars (Robinson et al., 1958; Compton et al., 
1965; Goodrich et al., 1975; Singh et al., 1984), although studies have 
not been designed specifically for that purpose in BSSS. Studies by 
Hallauer (1970) using Design II progenies and Silva and Hallauer (1975) 
using both Design I and II progenies provide approximations of the 
average gene frequency in BSSS. The variance component estimates from 
the two studies were similar in both magnitude and in the relative 
importance of additive and dominance variance. The estimates of the 
dominance to additive variance ratio was 1.1 for both studies. Assuming 
complete dominance at all loci, the average frequency of the favorable 
allele must be approximately 0.7 to obtain a dominance to additive 
variance ratio of 1.1 (Silva and Hallauer, 1975). These results support 
my conclusion that the average frequency of the favorable allele is 
greater than 0.5 in BSSS. 
The ratio of 2D£ to IkSL is an estimate of (l-2p)d, where d = d/a is 
an estimate of the average (over loci) degree of dominance and p is an 
estimate of the average frequency of the favorable allele in BSSS. For 
grain yield (l-2p)d = -0.589. Assuming d = 1, i.e., complete dominance 
at all loci, the average frequency of the favorable allele is estimated 
to be 0.8, larger than the estimate obtained by Hallauer (1970) and 
Silva and Hallauer (1975). Moll et al. (1978) showed that the change, 
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AP, in gene frequency with intracultivar selection is proportional to 
p(l-p)^ with complete dominance, p(l-p)^ is maximum when p = 1/3 and 
decreases as p increases. An estimate of p = 0.8 for BSSS would suggest 
that very little genetic progress could be made in BSSS with 
intrapopulation selection, although population per se performance has 
improved approximately 1.5% per cycle with testcross progeny evaluations 
(Hallauer et al., 1983). The evidence indicates that p > 0.5 in BSSS, 
but estimates of p in the range of 0.7 to 0.8 appear to be high, based 
on the progress that has been noted with recurrent selection in BSSS. 
My estimate of p = 0.8 is probably biased upward due to an overestimate 
of 2D£. 2DZ will be overestimated if the heterotic deviation of the LL 
group is overestimated, which is possible if the low yields of the 
inbred lines are due to a lack of pollen and poor seed set. 
My results do not support the conclusions of Lonnquist (1968) and 
Lonnquist and Lindsey (1964). The higher level of performance of the HL 
group does not suggest the presence of overdominant gene action, but it 
may suggest the presence of unequal changes in gene frequency in the 
high and low direction. The probability of unequal changes in gene 
frequency is high in both studies because only three high and low lines 
were selected. The interpretation of these studies is limited because 
large changes in gene frequency could have occurred due to effects of 
finite population size. 
Estimates of additive and dominance variance for the high and low 
population and the high x low population intercross provides additional 
evidence of the relative magnitudes of average gene frequency and degree 
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of dominance. The estimates of intra- and interpopulation additive and 
dominance variance support the conclusion that average gene frequency in 
BSSS is greater than 0.5. Dominance variance is maximum at and 
symmetrical about a gene frequency of 0.5 for all levels of dominance. 
Therefore, if P > 0.5 in the base population, further increases in gene 
frequency will decrease dominance variance and a decrease in gene 
frequency will increase dominance variance. The estimates of intra- and 
interpopulation dominance variance did not differ significantly and 
would not be expected to with one cycle of selection, although the 
trends among populations are those expected if selection in the high 
direction increases gene frequency and selection in the low direction 
decreases gene frequency. With dominance in the partial to complete 
range and P > 0.5 in the base population, additive variance decreases 
with an increase in gene frequency and increases with a decrease in gene 
frequency. The relative magnitudes of the intra- and interpopulation 
estimates of additive variance also support the results based on group 
means that average gene frequency in BSSS is greater than 0.5. Rj and 
R2 are both negative for yield, which, assuming P^ > P^, indicates that 
pH ^ pL > 1. pH + pL greater than one, only if P^ and are greater 
than 0.5 or P^ > 0.5 and P^ > 1-P^. The latter situation is unlikely 
because of the large changes in gene frequencies which would be required 
for P^ > 1-pH. 
The estimate of dominance to additive variance ratios were all less 
than 0.7 in my study. Hallauer (1970) and Silva and Hallauer (1975) 
estimated this ratio to be 1.1 for BSSS and under an assumption of 
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complete dominance concluded average gene frequency in BSSS is 
approximately 0.7. With an increase in gene frequency due to selection, 
the dominance to additive variance ratio would be expected to increase 
under a model with complete dominance. The dominance to additive 
variance ratio of the high population is half as large as that reported 
by Hallauer (1970) and Silva and Hallauer (1975). The disagreement 
between the studies is probably a result of failure of one or more 
assumptions used to estimate additive and dominance variance. In my 
study I assumed the selected high and low lines were a random sample 
from their respective populations, which implies that the hybrids are 
also a random sample from their respective populations. It is not 
difficult to conceptualize the populations from which the lines are 
considered to be a random sample, however, the method of choosing the 
lines may have resulted in a lack of independence of the genes in the 
parents. Lack of independence of the genes of the parents may result 
from linkage of the genes in the parents or from the effects of sample 
size when sampling the parents (Baker, 1978). The effects of the 
failure of this assumption are unclear, but may be a cause of the lack 
of agreement between my study and those of Hallauer (1970) and Silva and 
Hallauer (1975). 
The correlations between traits of inbreds and the same traits of 
the hybrids were relatively large compared to the correlation between 
plant and ear traits of the inbreds and hybrid yield. The inbred lines 
used in my study were a selected sub-sample of those used by Gama and 
Hallauer (1977). The correlations of the ear component traits of the 
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inbreds with the same traits of the hybrids decreased in magnitude 
across groups (HH, HL, LL) for both procedures 1 and 2. The 
correlations of the plant traits of the inbreds with the same traits of 
the hybrids, however, were more consistent across groups. Selection 
apparently has some effect on the magnitude of trait-vs-trait 
correlations, although whether the changes are due to sampling or 
genetic causes is not evident. The correlation of plant and ear traits 
of the inbreds with hybrid yield were erratic and small, although ear 
height of the inbreds was significantly correlated with yield of the 
hybrids in the HH group for procedures 1 and 2. The correlations 
between inbred yield and hybrid yield were similar within groups for 
procedures 1 and 2 and increased from the HH group to the HL group to 
the LL group. All the correlations of inbred yield with hybrid yield 
were nonsignificant. 
The correlations of plant and ear traits of the inbreds and the 
same traits of the hybrids were larger in my study than those reported 
by Gama and Hallauer (1977), whereas the correlation of inbred traits 
with hybrid yield were similar. Russell and Machado (1978) reported 
correlations between inbreds and hybrids, where the inbreds were a 
selected group based on five different selection criteria. Their 
correlations between plant and ear traits of inbreds and hybrid yield 
are larger than those in my study and the study reported by Gama and 
Hallauer (1977). In particular, the correlations between ear length and 
yield of the inbred and hybrid yield were greater than 0.30 and 
significant. Although these correlations are not large enough to be of 
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predictive value, they do indicate the importance of the genetic 
structure of the population on the magnitude of inbred-hybrid 
correlations. Russell and Machado (1978) derived their lines from BSl, 
a broad genetic base population (Russell, 1979). 
The frequency distribution for yield of the 48 hybrids in the HH 
and LL groups and the 96 hybrids in the HL group are presented in Figure 
1. The high yield class in both the HH and LL groups was represented by 
only one observation as was the low yield class in all three groups. 
Selection among lines per se for high and low yield was effective at 
dividing the lines into groups with high and low average performance in 
hybrids. Sixty-three percent of the HH hybrids had yields greater than 
the estimated mean of noninbred BBSS (5.42 Mg ha~^), but only 27% of the 
LL hybrids were greater than the noninbred BSSS mean. However, 
selecting the highest yielding inbred line within groups does not 
identify the line with the highest average performance in hybrids. 
Table 8 lists the averages of the 24 high and 24 low lines when crossed 
to high and low yielding testers. Because of the Design II scheme used 
to produce the hybrids, each line was crossed to four high and four low 
yielding lines (testers). Both high and low yielding testers were 
equally effective at discriminating among lines for combining ability. 
Of the top 12 high and 12 low yielding lines based on the average of 
their crosses to high and low yielding testers, respectively, 10 of 12 
and 9 of 12 were also ranked among the top 12 based on their average 
performance in crosses with low, and high yielding testers, 
respectively. These data suggest that selection among lines per se can 
Figure 1. Frequency distribution o£ 48 high x high (HH) and low x low (LL) hybrids and the 96 high 
X low hybrids for yield. The estimated mean for noninbred BSSS was 5.42 Mg ha~^ 
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Table 8. Means of the 24 high and low parents and the average of their crosses to four high and 
low testers for BSSS. Parent data are from Obilana (1972). 
Yield Yield 
High Tester Low Tester 
Pedigree parent High Low Pedigree parent High Low 
Mg ha~l 
-213 3.33 6.61 (1)* 5.67 (11) 
-158 2.98 6.56 (2) 5.52 (14) 
-239 3.26 6.54 (3) 5.74 (10) 
-230 3.46 6.52 (4) 5.77 (9) 
-100 2.97 6.46 (5) 5.92 (5) 
-111 3.86 6.46 (5) 6.49 (1) 
-112 3.02 6.43 (7) 5.58 (12) 
-051 2.91 6.31 (8)  5.81 (7) 
-200 3.01 6.21 (9) 6.34 (2) 
-216 2.98 6.18 (10) 5.54 (13) 
-059 3.18 6.18 (10) 5.82 (6) 
-141 3.04 6.07 (12) 5.78 (8) 
BSSS-218 0.65 5.95 (7) 6.38 (1) 
-203 0.53 7.03 (1) 6.36 (2) 
-188 0.66 6.18 (3) 6.05 (3) 
-236 0.75 6.50 (2) 5.88 (4) 
-250 0.69 5.85 (8) 5.65 (5) 
-136 0.94 5.67 (11) 5.43 (6) 
-119 0.79 6.11 (4) 5.30 (7) 
-194 0.80 6.06 (5) 5.28 (8) 
-137 0.84 4.85 (20) 5.07 (9) 
-222 0.45 5.54 (13) 5.07 (9) 
-127 0.70 5.72 (10) 5.00 (11) 
-012 0.86 5.02 (16) 4.70 (12) 
00 1 3.00 6.02 (13) 5.45 (17) 
-233 3.46 5.96 (14) 5.49 (16) 
-018 3.40 5.94 (15) 4.97 (19) 
-150 3.39 5.88 (16) 6.19 (4) 
-041 3.24 5.80 (17) 5.51 (15) 
-114 3.36 5.55 (18) 6.23 (3) 
-156 3.07 5.41 (19) 5.30 (18) 
-052 3.13 5.11 (20) 4.81 (22) 
-073 3.02 5.11 (20) 4.90 (20) 
-002 3.00 5.04 (22) 3.70 (24) 
-081 3.28 4.82 (23) 4.85 (21) 
-037 3.68 4.44 (24) 3.95 (23) 
3.21 5.90 5.47 
(0.05) 0.81 0.39 0.39 
^Number in parentheses refer to rank. 
-189 0.72 5.48 (14) 4.57 (13) 
-031 0.70 4.69 (22) 4.50 (14) 
-199 0.50 6.00 (6) 4.48 (15) 
-219 0.80 5.36 (15) 4.37 (16) 
-087 0.47 4.92 (18) 4.37 (16) 
-207 0.31 5.56 (12) 4,35 (18) 
-088 0.79 5.78 (9) 4.18 (19) 
-242 0.79 4.72 (21) 4.16 (20) 
-105 0.49 4.30 (23) 4.13 (21) 
-058 0.56 4.24 (24) 4.07 (22) 
-122 0.34 4.86 (19) 3.78 (23) 
-140 0.46 4.96 (17) 3.23 (24) 
0.65 5.47 4.85 
0.81 0.39 0.39 
66 
be used to separate a population into a group of high and low combining 
lines. The smaller group of selected lines can then be crossed to a 
series of testers to identify the lines with the greatest hybrid 
potential. 
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SECTION II. THE RELATIONSHIP BETWEEN GENETIC DIVERSITY 
ASSESSED BY 13 ENZYME LOCI AND HYBRID PERFORMANCE IN MAIZE 
71 
ABSTRACT 
The evaluation of hybrids to identify lines with superior combining 
ability is a time consuming and expensive phase of hybrid breeding 
programs. Techniques which would allow the breeder to screen lines for 
combining ability before evaluating them in hybrid combinations are 
desirable. Twenty-four high yielding and 23 low yielding lines selected 
for their relative yield from a group of 247 inbred lines derived by 
single-seed descent from the 'Iowa Stiff Stalk Synthetic' maize (Zea 
mays L.) population were assayed with 13 enzyme loci. High x high, high 
X low, and low x low hybrids of the high and low yielding lines were 
evaluated and the enzyme genotypes of the lines were used to determine 
the genotypes of the hybrids. The objective was to determine if a 
relationship exists between genetic diveristy assessed by the enzyme 
loci and hybrid yield and heterosis within and among the three hybrids 
groups. Two of enzyme loci (Gotl and Enpl) were fixed and two others 
(Est4 and Pgd2) were nearly fixed leaving nine enzyme loci, which 
represented five of the 10 maize chromosomes. The results indicated 
that enzyme diversity is not related to either hybrid performance or 
midparent heterosis. My results and those of others suggest that enzyme 
loci are of limited usefulness in predicting combining ability in maize. 
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INTRODUCTION 
Since the suggestion by Shull (1908, 1909) of methods for the use 
of hybrids in maize (Zea mays L.), recognition of lines with superior 
combining ability has been the most time consuming and expensive phase 
of the hybrid breeding program. The general procedure has been to 
evaluate lines from different heterotic groups in hybrid combination. 
Heterotic groups are usually established on a population basis and the 
amount of heterosis expressed in a cross of different groups is 
dependent on the level of genetic divergence between groups. If 
heterosis in the cross of two populations is relatively large, it is 
concluded that the two populations are more genetically diverse than the 
cross of two populations that exhibit little heterosis. A positive 
association between heterosis and genetic divergence has been reported 
in maize (Moll et al., 1962; Paterniani and Lonnquist, 1963; Moll et 
al., 1965). 
Inbred lines derived from different heterotic groups are expected 
to exhibit more heterosis when crossed than lines derived from the same 
heterotic group. Often, in a breeding program, it is not possible to 
predict from knowledge of the pedigree of the line alone, how lines will 
perform in hybrid combinations. Therefore, it would be .desirable to 
screen lines for their combining ability before evaluation in hybrid 
combinations. 
Enzyme loci have been used to assay inbred lines of maize to 
determine their genetic diversity, although the results have been 
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inconclusive (Hunter and Kannenberg, 1971; Heidrich-Sobrinho and 
Cordeiro, 1975; Gonella and Peterson, 1978; Hadjinov et al., 1982). I 
assayed 24 high and 23 low yielding lines, selected from a group of 247 
inbred lines from 'Iowa Stiff Stalk Synthetic' (BBSS), with 13 enzyme 
loci. High X high, high x low, and low x low hybrids of the high and 
low yielding lines were evaluated (Lamkey, 1985) and the enzyme 
genotypes of the lines were used to determine the genotypes of the 
hybrids. The objective was to determine if a relationship exists 
between genetic diversity assessed by the enzyme loci and hybrid yield 
and heterosis within and among the three groups of hybrids. 
74 
MATERIALS AND METHODS 
The materials for this study were 24 high and 24 low yielding 
inbred (F = 1) lines selected from a group of 247 inbred lines developed 
by single seed descent in 'Iowa Stiff Stalk Synthetic' (BBSS). Details 
of procedures used to evaluate the lines and a summary of the data used 
to select the lines are given by Obilana (1972). Single-cross hybrids 
within and between the high and low yielding lines were produced using a 
Design II mating scheme, resulting in 48 high x high (HH) and 48 low x 
low (LL) hybrids and 96 high x low (HL) hybrids, for a total of 192 
hybrids. Details of the evaluation and analysis of the hybrid data are 
given by Lamkey (1985). 
Table 1 contains a list of the enzymes assayed, along with their 
chromosomal location when known. Idh2 and Mdh2, and Enpl and Pgdl are 
tightly linked on the long arm of chromosome 6 (Goodman et al., 1980). 
However, recombination values indicate Pgdl is inherited independently 
of Idh2 and Mdh2 (Kahler, 1983a). Acp4 and Prxl have not been mapped to 
a chromosome, although Kahler (1983a) has reported Acp4 is inherited 
independently of Acpl, Estl, Est4, Glul, Gotl, Idh2, Pgdl, and Prxl. 
The 13 enzyme loci represent seven maize chromosomes, but Gotl and Enpl 
were monomorphic in both the high and low lines and do not contribute to 
the measure of diversity. 
A total of eight seedlings were assayed for all lines except two, 
which had poor germination and only one seedling was assayed. One low 
line was not assayed because of lack of seed. Kahler (1983b) has given 
the details of the buffer systems and staining methods used to assay 
Table 1. List of enzyme names, locus designations, enzyme commission numbers and chromosome 
locations for the 13 enzyme loci used to assay the inbred lines 
Enzyme Locus 
Enzyme 
commission 
number 
Chromosomal 
location References^ 
Acid phosphatase-1 Acpl 3.1.3.2 9 Stuber et al. (1980) 
Acid phosphatase-4 Acp4 3.1.3.2 __b 
Alcohol dehydrogenase-1 Adhl 1.1.1.1 IL Schwartz (1971) 
Endopeptidase-1 Enpl 6L Nielsen and Scandalios (1974) 
Es terase-1 Estl 3.1.1.1 7L Birchler (1978) 
Esterase-4 Est4 3.1.1.1 3S Harris (1968) 
3-Glucos idase Glul 3.2.1.21 lOL Pryor (1978) 
Glutamate oxaloacetate transarainase-l Gotl 2.6.1.1 5L Goodman et al. (1980) 
Isocitrate dehydrogenase-2 Idh2 1.1.1.42 6L Goodman et al. (1980) 
Malate dehydrogenase-2 Mdh2 1.1.1.37 6L Newton and Schwartz (1980) 
6-phosphoglucoiiate dehydrogenase-1 Pgdl 1.1.1.44 6L Goodman et al. (1980) 
6-phosphogluconate dehydrogenase-2 Pgd2 1.1.1.44 3L Goodman et al. (1980) 
Peroxidase-1 Prxl 1.11.1.7 —  —  — —  —  —  
^Reference refers to report of chromsome location of enzyme locus. 
^Enzyme locus has not been given a chromosome location. 
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enzymes Adhl, Gotl, Prxl, Estl, Est4, Idh2, Acpl, Mdh2, and Glul. 
Methods used to assay enzymes Acp4 and Pgdl are given by Kahler 
(1983a). Electrophoretic methods for Pgd2 and Enpl are given by Stuber 
and Goodman (1983). 
Genotypes of the inbred lines were used to predict the genotypes of 
the single-cross hybrids that were evaluated. For those inbred line-
loci combinations where both a homozygote and a heterozygote were found, 
the heterozygote was assumed to be the result of outcrossing and the 
line was assigned the genotype of the homozygote. Several line-loci 
combinations were found to have two homozygotes and no heterozygote, 
which may be due to outcrossing or seed mixture; in these cases the line 
was assigned the genotype of the more frequent homozygote. Although the 
lines were expected to be nearly homozygous at all loci, one high line 
was found to be segregating at two loci and one low line was segregating 
at one locus. The hybrids of these lines were classified as being 
heterozygous at the loci segregating in the inbred lines. 
An enzyme diversity index (EDI) was calculated for each of the 
hybrids by summing up the number of enzyme loci for which the hybrid was 
heterozygous. Presumably, a hybrid highly heterozygous at the enzyme 
loci would have parents which could be considered more genetically 
diverse than a hybrid which was not heterozygous. The EDI could range 
in value from 0, where the hybrid was homozygous at all loci to 13, for 
hybrids heterozygous at all the enzyme loci assayed. For the group of 
inbreds assayed, the upper limit of EDI is II, because enzyme loci Gotl 
and Enpl were monomorphic. 
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Pearson product-moment correlations (r) and Spearman rank 
correlations (fp) were calculated between hybrid means and midparent 
heterotic deviations, and EDI. Correlations were calculated by two 
procedures: (1) between hybrid means or heterotic deviations and EDI 
within each hybrid group (HH, HL, LL); and (2) between EDI and the means 
of hybrids with one inbred line in common in each hybrid group. EDI for 
procedure 2 was calculated as the average of the EDI's of each hybrid 
with one inbred line in common. Procedure 2 is a measure of the 
relationship of EDI and the general combining ability of the inbred 
lines. 
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RESULTS AND DISCUSSION 
Genotype frequencies for the high and low groups of lines are 
presented in Table 2. Frequencies of a given genotype were calculated 
by counting the number of individuals with the appropriate genotype and 
dividing by the total number of individuals in the group (24 high and 23 
low). Genotype frequencies are given only for the most frequent 
genotype at each locus in the high group of lines. Loci Gotl and Enpl 
were fixed and the genotypes 22 and 11 were nearly fixed at the loci 
Est4 and Pgd2, respectively. Most other loci were intermediate in 
frequency. Because only one cycle of divergent selection is available, 
it cannot be determined whether the differences in genotype frequencies 
are due to selection or sampling. 
There are significant differences among groups for the hybrid means 
and heterotic deviations for yield and days to silk (Table 3). There is 
no test for differences among groups for EDI. On the average, hybrids 
in the high x high and high x low groups are more heterozygous at enzyme 
loci than hybrids in the low x low group. The results of Lamkey (1985) 
indicate that the low x low group should be more heterozygous, based on 
average gene frequency, than either the high x high or high x low 
groups. 
Pearson product-moment correlations (r) and Spearman rank 
correlations (rp) of hybrid means and heterotic deviations for several 
traits with EDI are presented in Tables 4 and 5. Correlations of days 
to silk with EDI are significant in the HL and LL groups and when 
considering all hybrids as one group, but these correlations are too 
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Table 2. Genotypes observed at each of the enzyme loci and their 
frequencies in the high and low groups of inbred lines 
Locus 
Genotypes 
observed® 
Frequency of genotype 
listed first in group 
High Low 
Acpl 22, 11, 33 0.35 0.09 
Acp4 11, 22, 33, 55, 66 0.38 0.35 
Adhl 22, 11 0.71 0.83 
Estl 11, 33 0.56 0.36 
Est4 22, 44 0.92 0.87 
Glul 55, 11, 33 0.88 0.61 
Gotl 22 1.00 1.00 
Idh2 22, 11 0.79 0.52 
Mdh2 11, 22, 44 0.50 0.48 
Pgdl 22, 11 0.67 0.65 
Pgd2 11, 22, 99 0.92 0.87 
Prxl 22, 33 0.54 0.39 
Enpl 33 1.00 1.00 
Average 0.71 0.62 
^Mos t frequent genotype in high group is listed first. 
Table 3. Means for yield, days to silk and enzyme diversity index and heterotic deviations for 
yield and days to silk for the high x high, high x low, and low x low hybrid groups 
Yield Days to silk 
Group Mean 
Heterotic 
deviation Mean 
Heterotic 
deviation 
Enzyme diversity 
index 
Mg ha •1 no « 
High X high 5.90 2.69 87.2 8.32 5.08 
Range 3. 65 - 7. 08 0.3 - 3.93 85. 2 - 91.7 4.72 - 11.47 2.0 - 9.0 
High X low 5.47 3.54 89.2 6.61 5.15 
Range 2. 8 3 - 7 .  66 1.09 - 5.72 84. 5 - 94.7 1.97 - 11.07 0.0 - 9.0 
Low X Low 4.85 4.20 90.8 4.49 4.86 
Range 2. 22 - 7. 24 1.82 - 6.65 85. 7 - 97.2 -3.43 - 10.62 2.0 - 9.0 
LSD (0.05)3 0.46 0.49 1.7 1.79 — — 
LSD (0.05)b 0.40 0.42 1.5 1.55 
^For comparing the high x high mean with the low x low mean. 
'^For comparing the high x high mean with either the high x high or low x low means. 
Table 4. Pearson product-moment correlations (r) and Spearman rank correlations (r ) of hybrid 
means of several traits with enzyme diversity index (EDI) within the high x high, 
high X low, and low x low hybrid groups and for all hybrids considered as one group 
Trait 
High X High High X Low Low X Low All hybrids 
r r r 
'^P 
r fp 
Yield (Mg ha~^) 0.12 0.16 0.05 
o
 
o
 
o
 0.18 0.23 0.11 0.12 
Kernel row number 
00 o
 
0
 1 
O
 
0
 1 0.02 0.03 -0.10 -0.05 -0.03 -0.02 
Ear length (cm) 0.20 0.19 0.08 0.11 0.20 0.23 0.14* 0.16 
Ear diameter (cm) 0.02 0.04 -0.04 -0.07 -0.04 0.08 -0.02 -0.00 
Cob diameter (cm) -0.05 -0.03 -0.05 -0.02 -0.00 0.Î2 -0.04 -0.01 
Kernel depth (cm) -0.02 0.00 -0.02 O
 
o
 
-0.06 -0.03 -0.02 1 O
 
o
 
o
 
Days to silk (no.) -0.08 -0.12 -0.27** -0.24** -0.29* -0.28 -0.22** -0.22** 
Plant height (cm) -0.12 -0.09 -0.04 -0.07 -0.06 0.01 -0.06 
o
 
0
 1 
Ear height (cm) -0.09 -0.08 -0.08 -0.11 -0.28 -0.20 -0.13 -0.13 
Number of hybrids 48 92 44 184 
*, ** significant at the 0.05 and 0.01 probability levels, respectively. 
Table 5. Pearson product-moment correlations (r) and Spearman ràpk correlations (Tp) of heterotic 
deviations of several traits with enzyme diversity index (ÉDI) within the high x high, 
high X low, and low x low hybrid groups and for all hybrids considered as one group 
Trait 
High X High High X Low Low X Low All hybrids 
r fp r rp r fp r 
^P 
Yield (Mg ha~^) 0.10 0.17 0.06 0.03 0,20 0.23 0,06 0.08 
Kernel row number 0.05 0.03 0.10 0.09 -0.17 -0.17 -0.01 -0.02 
Ear length (cm) 0.23 0.23 0.02 ^0.01 0.22 0.22 0.07 0.03 
Ear diameter (cm) 0.11 0.11 -0.07 -0.03 -0,17 -0.08 -0,07 -0.07 
Cob diameter (cm) 0.21 0.23 0,03 0.08 0,06 0.06 0.07 0.10 
Kernel depth (cm) -0.13 -0.09 -0.09 -0.04 -0.21 -0.06 -0.12 -0.12 
Days to silk (no.) -0.10 -0.07 -0.20 -0.19 -0.13 -0.01 -0.10 -0.08 
Plant height (cm) -0.17 -0.16 0.01 -0.09 0.06 0.09 -0.02 -0.06 
Ear height (cm) 0.08 0.04 0.02 -0.09 -0.16 -0.06 -0.02 -0,04 
Number of hybrids 48 92 44 184 
*, ** significant at the 0.05 and 0.01 probability levels, respectively. 
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small to be of predictive value and could be due to chance. Otherwise, 
the correlations of hybrid traits with EDI are small and 
nonsignificant. The correlations of the heterotic deviations of hybrid 
traits with EDI are also small and nonsignificant (Table 5). 
Correlations of the means of hybrids with one line in common when 
crossed to both high and low testers with EDI are presented in Table 
6. These correlations reflect the relationship between EDI and general 
combining ability of the high and low yielding inbred lines. Generally, 
the correlations in Table 6 are small and nonsignificant. However, 
there is one trend that is worth noting. For yield, ear length, days to 
silk, and ear height, the correlations are generally larger when general 
combining ability is measured in crosses with low than when measured in 
crosses with high yielding lines. 
The lines used in this study were all derived from a common base 
population (BSSS). Other studies with the objective of relating 
diversity at enzyme loci to hybrid performance have involved inbred 
lines with diverse genetic backgrounds. In a study involving 15 inbred 
lines of maize and six isozyme systems. Hunter and Kannenberg (1971) 
found a correlation of 0.09 between hybrid yield and diversity among 
lines. Heidrich-Sobrinho and Cordeiro (1975) reported correlations of 
0.23 (P < 0,20) and 0.72 (P < 0.05) between specific and general 
combining ability and diversity among eight inbred lines involving six 
isozyme systems. Gonella and Peterson (1978) studied four isozyme 
systems and seven inbred lines of maize and reported a correlation of 
-0.42 (P < 0.10) between hybrid yield and percentage relatedness. 
Table 6. Pearson product-moment correlations (r) and Spearman rank correlations (^p) of means of 
high and low lines when crossed to four high and low yielding lines (testers) with 
enzyme diversity index (EDI) 
High lines Low lines 
Tester Tester 
High Low High Low 
Trait r rp r r r fp 
Yield (Mg ha -1) -0.06 -0,02 0.13 0.14 -0,02 -0.08 0.34 0.38 
Kernel row number -0.14 -0.21 0.05 0.03 -0.02 -0.02 -0,17 -0.10 
Ear length (cm) 0.15 0,09 0.19 0.23 0.22 0.13 0.52** 0.56** 
Ear diameter (cm) -0,03 -0.07 0.20 0.11 -0.24 -0.22 0.11 0.02 
Cob diameter (cm) -0.16 -0.14 -0.10 -0.08 -0.22 -0.13 0.07 -0.07 
Kernel depth (cm) 0.01 -0.07 0.28 0.32 -0.14 -0.15 0.08 0.07 
Days to silk (no.) -0.06 -0.03 -0.55** —0.48* -0.37 -0.38 -0.45* -0.56** 
Plant height (cm) -0.18 -0.19 -0.16 -0.14 -0.13 -0.23 -0.19 -0.23 
Ear height ( cm) -0.16 -0.05 -0.16 -0.18 -0.12 -0.16 -0.53** -0.45* 
Number of hybrids 24 24 23 23 
*, ** signiEianct at the 0.05 and 0.01 probability levels, respectively. 
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Hadjinov et al. (1982) studied 26 inbred lines of maize and 15 isozyme 
systems. Correlations between diversity of lines and hybrid yield were 
low and varied with the environments used for evaluation. They 
concluded that enzyme loci measure diversity among lines, but that 
genotype x environment interactions may be responsible for the lack of 
relationship between diversity and combining ability. 
My results indicate that genetic diversity at enzyme loci is not 
related to hybrid performance or heterosis. Heterosis and hybrid 
performance are a function of the square of the difference in gene 
frequency between the parents and the degree of dominance (Cress, 1966; 
Falconer, 1981). Enzyme loci will assess genetic diversity only if the 
loci are directly involved in hybrid performance or are linked to loci 
or blocks of loci involved in hybrid performance. Lamkey (1985) showed 
that selection produced a difference in the frequency of favorable 
alleles for yield between the high and low groups of lines. However, 
they found that the component of heterosis due to a difference in gene 
frequency between the high and low groups (2DQ) was not significant. 
Therefore, the lack of a relationship between EDI and heterosis may be 
due to the small divergence in gene frequencies between the high and low 
groups. More cycles of divergent selection may be needed to detect a 
relationship. Also, the lines in this study are from a common base 
population and are not expected to have many complementary gene 
differences. 
The results of this study and others conducted with maize (Hunter 
and Kannenberg, 1971; Heidrich-Sobrinho and Cordeiro, 1975; Gonella and 
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Peterson, 1978; Hadjinov et al., 1982) suggest that enzyme loci are of 
limited usefulness in predicting combining ability. Heterosis and 
combining ability are the cumulative effect of many loci and the number 
of enzyme loci may not be large enough to adequately mark the genome. I 
assayed the inbred lines with 13 enzyme loci representing seven of the 
10 maize chromosomes, however, four of the 13 loci (Est4, Gotl, Pgd2, 
Enpl) were fixed or nearly fixed which reduced the number of chromosomes 
represented by the enzyme loci to five. 
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GENERAL CONCLUSIONS 
Populations, which had different gene frequencies and a common gene 
pool, were obtained by selecting the 24 highest and 24 lowest yielding 
lines per se from a group of 247 lines derived by single seed descent 
from BSSS. High x high (HH), high x low (HL), and low x low (LL) 
single-cross hybrids of the high and low yielding inbred lines were 
produced and evaluated. The divergence in the means of the HH and LL 
hybrid groups is evidence that selection resulted in a change in 
frequency of the favorable allele for yield in BSSS. The similar values 
of the selection differentials in the high (1.31 Mg ha~^) and low (-1.25 
Mg ha~^) direction and the intermediate value of the HL hybrid group for 
yield are evidence that the changes in gene frequency in the high and 
low direction were nearly equal. The assumption that changes in gene 
frequencies are equal in the high and low direction allows the use of a 
simpler genetic model to explain differences among group means and 
heterotic deviations. 
Assuming two alleles per locus, equal changes in gene frequency in 
the high and low direction (AP^ = AP^), and no epistasis, the evidence 
indicates the average (over loci) gene frequency for yield is greater 
than 0.5 in BSSS. The estimate of 2D£ (= -0.75 ± 0.12) can only be 
negative under the given assumptions if the average gene frequency for 
yield is greater than 0.5 in BSSS. Although the differences among the 
estimates of additive and dominance variance for the HH population, LL 
population, and HL population intercross are not significant, their 
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relative magnitudes support the conclusion that the frequency of the 
favorable allele for yield is greater than 0.5 in BSSS. 
The estimates of the heterotic deviations were significantly 
different from zero for all traits. There were significant differences 
among groups for all traits except plant height. The differences among 
groups for the heterotic deviations of yield could be attributed 
entirely to 2D&. The small and nonsignificant estimate of 2DQ (= 0.05 ± 
0.06) indicates that the heterosis in the HL group was the result of the 
inbreeding of the lines (2D0) and that the differences in gene frequency 
between the high and low lines did not contribute to heterosis. 
Heterosis in the HH and LL groups was due to inbreeding of the lines, 
and an effect that is a function of the change in allele frequency, 
allele frequency, and dominance (2D2). 2D£ does not contribute to the 
heterotic deviation of the HL group. 
The small correlations between line and hybrid performance suggest 
that line performance is a poor predictor of hybrid performance. 
Selection among lines per se can be used to divide the lines into two 
groups that have high and low average performance in hybrids. However, 
selecting the highest yielding line per se within groups does not 
identify the line with the highest average performance in hybrids. 
Testcross evaluation of the lines selected for high per se performance 
would be needed to identify the line(s) with the highest general or 
specific combining ability. 
The low correlations between the enzyme diversity index and hybrid 
performance and heterosis indicate that genetic diversity at enzyme loci 
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is not related to hybrid performance or heterosis. The lack of a 
relationship may be due to the small divergence in gene frequency 
between the high and low groups that is expected with one cycle of 
selection. Heterosis and combining ability are the cumulative effect of 
many loci and the number of enzyme loci assayed may not be large enough 
to adequately represent the genome. 
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APPENDIX A. ANALYSES OF VARIANCE 
Table Al. Analysis of variance for Experiment 81053 conducted at Ames in 1981 
Mean squares 
Source of Silking Plants Lodging Dropped 
variation df Yield date per ha Root Stalk ears 
Mg ha - 1  days X 1000 
Sets (S) 
Replications/S 
Main plots (MP) 
S X MP 
Error a 
39.51** 
0 .80  
35.93** 
3.51 
1 . 0 2  
318.64** 
3.79 
336.42 
85.09** 
4.86** 
138.75 
47.92* 
354.02* 
45.80 
20.64 
6.45 
10.32 
1 . 6 6  
6.76 
3.16 
6076.17** 
13.26 
1618.37 
468.84 
413.70** 
102.38** 
17.93** 
13.96 
6.33 
11.10 
Hybrids/MP/S 
Error b 
180 
180 
3.07** 
0 . 6 0  
11.32** 
1.69 
34.66** 
14.85 
9.10** 
5.36 
550.70** 
113.56 
13.33 
8.85 
C.V. (%) 
Experiment mean 
11.33 
6 . 8 2  
5.26 
87.75 
9.65 
39.93 
351.84 
0 . 6 6  
71.81 
14.84 
245.67 
1 . 2 1  
Group means 
High X High 
High X Low 
Low X Low 
7.59 
6.79 
6 . 1 0  
85.48 
87.76 
90.03 
42.02 
39.75 
38.21 
0.71 
0.56 
0 . 8 1  
17.14 
16.50 
9.22 
0.98 
1.40 
1.07 
Table A2. Analysis of variance for Experiment 82053 conducted at Ames in 1982 
Mean squares 
Source of Silking Plant Ear Plants Lodging Dropped 
variation df Yield date height height per ha Root Stalk ears 
Mg ha 1 days X 1000 /o 
Sets (S) 2 42.06* 467.39* 1926.82* 2998.04* 73.63 3.79 643.93 15.07 
Replications/S 3 1.95** 31.59** 200.13* 220.53** 15.98 1.54 480.10* 15.60 
Main plots (MP) 3 13.43 240.72** 396.98 1330.34 176.74* 3.64 1641.21 4.61 
S X MP 6 6.21* 27.72 2563.79** 744.60 31.03 1.99 435.45 22.03* 
Error a 9 0.67 36.16** 257.28** 405.42** 24.56* 0.83 266.49* 5.71 
Hybrids/MP/S 180 2.04** 5.61** 479.31** 383.69** 24.43** 2.69* 501.19** 9.98 
Error b 180 0.45 1.81 57.24 44.04 11.43 1.98 137.96 10.23 
C.V. (%) 11.63 4.30 3.08 5.10 8.34 596.51 44.24 257.21 
Experiment mean 5.77 89.32 245.86 130.13 40.53 0.24 26.55 1.24 
Group means 
High X High 6.13 87.21 246.50 127.68 41.72 0.06 26.13 1.23 
High X Low 5.85 89.51 246.19 130.88 40.80 0.31 29.36 1.34 
Low X Low 5.24 91.03 244.57 131.09 38.77 0.26 21.33 1.04 
Table A3. Analysis of variance for Experiment 83057 conducted at Ames 
in 1983 
Mean squares 
Source of Kernel row Ear 
variation df Yield number Length Diameter 
Mg ha~^ cm-
Sets (S) 2 58.75** 92.61** 26.35** 0.09 
Replications/S 3 1.70* 0.51 0.43 0.02 
Main plots (MP) 3 25.24* 10.08 3.58 0.35 
S X MP 6 4.43 15.16** 35.17** 0.16 
Error a 9 1.32* 0.38 1.41 0.05 
Hybrids/MP/S 180 1.97** 5.32** 5.09** 0.12: 
Error b 180 0.62 0.68 2.36 0.05 
C.V. (%) 15.55 4.65 8.99 4.81 
Experiment mean 5.06 17.78 17.09 4.51 
Group means 
High X High 5.71 17.87 17.12 4.55 
High X Low 5.04 17.86 17.22 4.53 
Low X Low 4.46 17.52 16.82 4.42 
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Mean squares 
Cob Kernel Ear Silking Plant 
diameter depth number date height 
-cm- days cm 
0.279* 
0.023 
0.039 
0.091* 
0.021 
0.034 
0.009 
0.053 
0 . 0 2 2  
0.016 
806.65** 
23.84 
314.67 
433.54 
183.38 
62.88** 
1 . 2 0  
174.88 
39.32 
15.94** 
16548.24** 
693.60** 
2138.57 
2249.95* 
317.80** 
0.034* 
0.025 
0.024** 
0.015 
177.97** 
120.77 
8.45** 
1.44 
540.27** 
56.17 
5.86 
2.72 
13.75 
0.89 
11.39 
96.46 
4.02 
93.84 
3.54 
211.84 
2.75 
2.72 
2.70 
0.89 
0 . 8 8  
0.85 
96.17 
95.31 
99.08 
91.93 
94.16 
95.10 
206.80 
214.38 
211.80 
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Table A3. (Continued) 
Source of 
variation df 
Ear 
height 
Mean squares 
Plants 
per ha Root 
Lodging 
Stalk 
cm X 1000 
Sets (S) 2 7440.67** 37.13 1070.64 4604.69** 
Replications/S 3 66.62* 29.22 282.47** 95.42 
Main plots (MP) 3 1432.39 457.78* 746.31 1042.93 
S X MP 6 334.22 75,78 259.62 263.65 
Error a 9 109.81** 13.98 184.14** 325.48** 
Hybrids/MP/S 180 275.13** 64.76** 218.53** 220.94** 
Error b 180 23.18 14.62 71.35 122.93 
C.V. (%) 
Experiment mean 
4.69 
102.56 
8.89 
42.98 
109.14 
7.74 
93.33 
1 1 . 8 8  
Group means 
High X High 
High X Low 
Low x Low 
99.85 
103.38 
103.62 
44.88 
43.52 
39.97 
6.65 
9.99 
4.32 
15.44 
12.04 
8 . 0 0  
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Table A4. Analysis of variance for Experiment 83058 conducted at Ankeny 
in 1983 
Source of 
variation 
Mean squares 
Plant Ear 
df Yield height height 
Plants Ear 
per ha number 
Mg ha -1  -cm- X 1000 % 
Sets (S) 2 12.14 1425.20 
Replications/S 3 2.73** 464.06** 
Main plots (MP) 3 3.83** 1058.49 
S X MP 6 0.28 748.56 
Error a 9 0.36* 48.67 
1016.89 
118.54* 
1759.16* 
330.30 
34.36 
33.66** 1792.62 
0.03 
184.49** 
12.04 
1 0 . 6 2  
503.75** 
948.00 
518.43 
104.82 
Hybrids/MP/S 180 1.11** 573.53** 328.41** 29.96** 203,73** 
Error b 180 0.15 53.87 33.80 7.40 80.72 
C.V. (%) 13.99 3.59 5.70 6.17 10.17 
Experiment mean 2.80 204.46 101.95 44.12 88.37 
Group means 
High x High 
High X Low 
Low X Low 
2.97 
2.85 
2.52 
199.74 
205.28 
207.53 
97.77 
102.34 
105.34 
45.00 
44.64 
42.13 
92.16 
8 8 . 2 2  
84.88 
Table A5. Analysis of variance for Experiment 84047 conducted at Ames 
in 1984 
Source of 
variation 
Mean squares 
df Yield 
Kernel row 
number 
Ear 
Length Diameter 
Mg ha -1 -cm-
Sets (S) 2 73.08** 137.55** 20.55** 0.511** 
Replications/S 3 2.17* 0.69 2.25 0.021 
Main plots (MP) 3 25.31 5.66 2.16 0.125 
S X MP 6 8.04 11.24 11.00* 0.078 
Error a 9 1.69* 0.84 0.85 0.043 
Hybrids/MP/S 
Error b 
180 
180 
2.50** 
0 . 8 2  
6.02** 
0.59 
4.13** 
0.96 
0.114** 
0.024 
C.V. (%) 
Experiment mean 
15.94 
5.68 
4.16 
18.52 
5.94 
16.49 
3.22 
4.79 
Group means 
High X High 
High X Low 
Low X Low 
6.05 
5.88 
4.93 
18.30 
18.58 
18.64 
16.37 
16.59 
16.40 
4.77 
4.82 
4.77 
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Mean squares 
Cob Kernel Ear Silking Plant Ear 
diameter depth number date height height 
-cm- days -cm-
0.014 
0.013 
0.049 
0.040 
0.013 
0.173** 
0.003 
0.006 
0.015 
0.007 
356.57 
136.23 
426.48 
402.33 
209.28 
64.14** 
2 . 1 2  
146.42* 
30.99** 
2.00* 
2295.10 
595.63** 
720.90 
2540.55** 
237.47** 
1468.92** 
35.64 
1076.39 
524.21 
144.38** 
0.051** 
0 . 0 1 2  
0.020** 
0.007 
220.99** 
142.65 
5.84** 
0 . 8 6  
497.84** 
68.47 
299.20** 
33.61 
3.82 
2.88  
8.65 
0.96 
12.34 
96.82 
3.60 
90.76 
3.70 
223.51 
5.30 
109.41 
2.88 0.93 
2.90 0.95 
2.86 0.94 
94.64 89.34 
96.50 90.66 
99.62 92.35 
221.01 106.91 
225.37 110.81 
222.29 109.12 
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Table A5. (Continued) 
Mean squares 
Source of Plants Lodging Dropped 
variation df per ha Root Stalk ears 
X 1000 % 
Sets (S) 2 554 .80 0 .21 2654 
CM 
0, 08 
Replications/S 3 223 .28** 2 .01 244 .99* 1, .13 
Main plots (MP) 3 1167 .03** 3 .82 773 .05 1, 74 
S X MP 6 124, .59 2 .90 218, .04 4, ,71 
Error a 9 33, .27 3, .91 61, .61 3. ,37 
Hybrids/MP/S 180 108, ,82** 2, ,39 254, ,66** 1. 92 
Error b 180 33, .58 2, ,52 88, ,00 1. 83 
C.V. (%) 12. 55 523. ,94 62. 04 471. 00 
Experiment mean 46. 17 0. ,30 15. 12 0. 29 
Group means 
High X High 49. 80 0. 26 16. 85 0. 25 
High X Low 46. 68 0. 45 16. 26 0. 26 
Low X Low 41. 53 0. 05 11. 12 0. 38 
Table A6. Analysis of variance for Experiment 84048 conducted at 
Ankeny in 1984 
Mean squares 
Source of Kernel row Ear Cob 
variation df Yield number Length Diameter diameter 
Mg ha~^ cm-
Sets (S) 2 49.59** 102.41** 23.91* 0.976* 0.771** 
Replications/S 3 0.20 1.16 1.11 0.049 0.013 
Main plots (MP) 3 19.81* 10.04 17.08 0.091 0.003 
S X MP 6 3.90 9.64 6.43 0.179 0.040 
Error a 9 0.36 0.21 1.70 0.091 0.024 
Hybrids/MP/S 180 2.27** 5.25** 5.13** 0.174** 0.045** 
Error b 180 0.65 0.54 1.49 0.075 0.015 
C.V. (%) 12.56 4.04 7.33 5.59 4.34 
Experiment mean 6.40 18.24 16.66 4.89 2.85 
Group means 
High X High 6.95 18.06 17.16 4.92 2.85 
High X Low 6.41 18.28 16.56 4.87 2.85 
Low X Low 5.83 18.34 16.36 4.92 2.86 
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Mean squares 
Kernel Ear Plant Ear Plants Stalk 
depth number height height per ha lodging 
cm % X 1000 % 
0.496** 797.46* 4785.28** 4177.86** 18.62 2047.65 
0.009 50.21 51.53 59.71 9.22 272.64 
0.018 58.56 1734.86 2895.43 200.10** 680.00 
0.036 231.85** 1631.49 817.48 3.15 245.86 
0.022 43.01 105.88 53.45 7.44 72.14 
0.036** 98.17 819.21** 477.05** 29.24** 202.64** 
0.020 78.85 80.16 56.05 9.22 106.21 
13.91 9.18 3.77 6.72 6.85 68.78 
1.02 96.76 237.66 111.45 44.30 14.98 
1.03 97.52 232.00 105.87 45.15 15.80 
0.99 96.09 238.90 111.90 44.93 15.61 
1.01 97.41 240.87 116.15 42.17 12.93 
Table A7. Analysis of variance combined over 
Mean squares 
Source of Plants 
variation df Yield per ha df 
Mg ha ^ X 1000 
Environments (E) 5 755.4541** 2189.2538** 4 
Sets (S) 2 227.4065** 187.5360 2 
E X S 10 9.5437** 133.8122* 8 
Replications/E/S 18 1.5913** 54.2748** 15 
Main plots (MP) 3 108.0183* 2089.7447** 3 
S X MP 6 15.7392 99.5688 6 
E X MP/S 45 2.4524** 55.7393** 36 
Error a 54 0.9034** 18.4178 45 
Hybrids/MP/S 180 8.2738** 191,9186** 180 
E X hybrids/MP/S 900 0.9367** 19.9925** 720 
Error b 1080 0.5478 15.1831 900 
C.V. (%) 13.65 9.06 
Experiment mean 5.42 43.00 
for yield and other agronomic traits 
Mean squares 
Stalk 
Plant height Ear height lodging 
cm-
114475.5878** 
13353.0021 
3406.9077** 
401.0078** 
3921.0033 
8220.7965** 
429.6563** 
193.4203** 
2536.7261** 
93.3594** 
63.1794 
3.54 
224.67 
50094.1154** 
12106,0734** 
1249.0806** 
100.2094** 
7646.5264 
1967.5998 
201.1352 
149.4830** 
1488.4560** 
61.2561** 
38.1390 
5.56 
1 1 1 . 1 0  
% 
12396.3076* 
3773.7827 
3063.2673** 
221.2829* 
3825.1641 
816.8159 
296.7041 
227,8829** 
864.9288** 
216.3202** 
113.7321 
63.96 
16.67 
Table A7. (Continued) 
Mean squares 
Source of Silking Root Ear 
variation df date lodging number 
days —% 
Environments 3 3827.1606** 5184.8757** 6641.1122** 
Sets (S) 2 511.5046 294.3385 1981.7986 
E X S 6 133.8526** 262.2516* 590.5003* 
Replications/E/S 12 9.6732** 74.0838** 178.5083 
Main plots (MP) 3 854.1345* 206.0918 249.3693 
S X MP 6 152.I860** 95.3317 1039.6338** 
E X MP/S 27 11.7985 100.1388 287.9314 
Error a 36 14.7391** 48.0109** 135.1214 
Hybrids/MP/S 180 24.5165** 73.1696** 243.9585** 
E X Hybrids/MP/S 540 2.2321** 53.1807** 152.2997** 
Error b 720 1.4504 20.3038 105.7468 
C.V. (%) 4.31 201.69 10.87 
Experiment mean 88.92 2.23 94.60 
Table A7. (Continued) 
Mean squares 
Source of Kernel row Ear Cob Kernel 
Variation df number Length Diameter diameter depth 
Environments (E) 2 54.4772* 37.2119 15.3657** 2.7845* 1.5504* 
Sets (S) 2 326.3124** 19.5942 0.6957 0.4929 0.2330 
E X S 4 3.1243** 25.6041** 0.4383** 0.2855* 0.2349** 
Replications/E/S 9 0.7881 1.2622 0.0314 0.0163 0.0071 
Main plots (MP) 3 20.3188 11.4212 0.1441 0.0195 0.0144 
S X MP 6 34.6846* 38.5694* 0.3758 0.1305 0.0518 
E X MP/S 18 1.3610* 6.5756** 0.0827* 0.0255 0.0175 
Error a 27 0.4779 1.3181 0.0620 0.0195 0.0147 
Hybrids/MP/S 180 15.1020** 10.3626** 0.2934** 0.0935* 0.0501** 
E X Hybrids/MP/S 360 0.7443* 1.9881** 0.0553 0.0183 0.0153 
Error b 540 0.6064 1.6042 0.0485 0.0176 0.0140 
C.V. (%) 4.28 7.56 4.66 4.71 12.38 
Experiment mean 18.18 16.75 4.73 2.82 0.96 
Table A8. Partitioning of main plots into variation among groups and the HLl vs HL2 contrast 
Mean squares 
Main plots Groups HLl vs HL2 Set X main plot 
Trait (3)* (2) (1) (6) 
Yield (Mg ha"^) 108.0183* 161.9350** 0.2182 15.7392 
Kernel row number 20.3188 2.7580 55.4404 34.6846* 
Ear length (cm) 11.4212 10.1629 13.9378 38.5694* 
Ear diameter (cm) 0.1441 0.1735 0.0851 0,3758 
Cob diameter (cm) 0.0195 0.0225 0.0136 0.1305 
Kernel depth (cm) 0.0144 0.0177 0.0077 0.0518 
Ear number (%) 249.3693 255.1774 237.7531 1039.6338** 
Silking date (days) 854.1354* 1280.9414* 0.5208 152.1860** 
Plant height (cm) 3921.0033 3880.6716 4001.6667 8220.7965** 
Ear height (cm) 7646.5264 4118.2015 14703.1760* 1967.5998 
Plants per ha (x 1000) 2089.7447** 2831.4798** 606.2742* 99.5688 
Root lodging (%) 206.0918 300.5998 17.0757 95.3317 
Stalk Lodging (%) 3825.1641 5544.4898* 386.5128 816.8159 
^Numbers on this line are degrees of freedom. 
Table A9. Mean squares from the Design II analysis of the High x High 
hybrid group 
Environment 
degrees of Mean squares 
Trait freedom Males (M) Females (M) 
e^ 9 9 
Yield (Mg ha~^) 5 11.6183** 8.7894* 
Kernel row number 2 47.4313** 11.7528** 
Ear length (cm) 2 11.6994** 26.6282** 
Ear diameter (cm) 2 0.4485 0.6570 
Cob diameter (cm) 2 0.1577** 0.2525** 
Kernel depth (cm) 2 0.0901** 0.1105** 
Ear number (%) 3 243.1342 168.6295 
Silking date (days) 3 19.2830** 37.1094** 
Plant height (cm) 4 3957.8965** 4086.7632** 
Ear height (cm) 4 2432.7437** 1948,1549** 
Plants per ha (x 1000) 5 24.2897 22.4327 
Root lodging (%) 3 156.2382 107.1282 
Stalk lodging (%) 4 840.0495 3739.2397** 
^Numbers and letters on this line are degrees of freedom. 
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Mean squares 
M X F ENV X M ENV X F ENV X M X F 
27 
2.4536** 
2.7641** 
2.2129 
0.0235 
0.0288 
0.0155 
115.1041 
5.5492** 
196.9965** 
89.9697** 
14.3046 
36.3094 
217.3776 
e X 9 
1.0595** 
0.7274 
1.8694 
0.0561 
0.0199 
0.0219* 
121.4826 
1.3802 
127.7628** 
65.0736 
16.5869 
103.5952** 
426.7057** 
e X 9 
1.0928** 
0.6422 
2.0927 
0.0213 
0.0225 
0.0045 
74,0664 
3.0492* 
112.5462** 
65.1861 
11.1067 
60.6645** 
553.7003** 
e X 27 
0.5455** 
0.5106 
1.0235 
0.0267 
0.0392** 
0.0120 
78.4774 
0.9427 
55.0087 
44.4639 
12.8846 
24.7960 
186.8994** 
Table AlO. Mean squares from the Design II analysis of the High x Low 
hybrid group 
Environment 
degrees of Mean squares 
Trait freedom Males (M) Females (M) 
e® 18 18 
Yield (Mg ha~^) 5 10.4903** 12.4719** 
Kernel row number 2 30.5422** 37.5209** 
Ear length (cm) 2 16.9263** 20.0294** 
Ear diameter (cm) 2 0.5935 0.6042 
Cob diameter (cm) 2 0.2191** 0.1852** 
Kernel depth (cm) 2 0.1091** 0.0779** 
Ear number (%) 3 160.2849 266.1160 
Silking date (days) 3 37.0486** 60.8057** 
Plant height (cm) 4 3974.1000** 7766.0833** 
Ear height (cm) 4 2150.0698** 4666.2503** 
Plants per ha (x 1000) 5 99.2798 164.0765* 
Root lodging (%) 3 196.5236 111.3586 
Stalk lodging (%) 4 2608.8515** 1027.3111** 
^Numbers and letters on this line are degrees of freedom. 
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Mean squares 
M X F ENV X M ENV X F ENV X M X F 
54 
3.4128** 
1.8997** 
3.5903** 
0.0944 
0.0239** 
0.0198 
113.0905 
8.2616** 
248.1491** 
286.4716** 
73.0039** 
51.8806 
311.1672** 
e X 18 
1.3889** 
0.6935 
1.8439 
0.0437 
0.0166 
0.0158 
126.0289 
2.8310** 
135.3873** 
83.0108** 
17.2938 
129.5339** 
362.1988** 
e X 18 
1.1400** 
1.0353** 
2.2170* 
0.0464 
0.0138 
0.0125 
132.2556 
3.2083** 
172.4470** 
97.4448** 
21.8614* 
93.1943** 
298.2482** 
e X 54 
0.6458* 
0.7281 
1.5502 
0.0414 
0,0120 
0.0149 
104.5631 
1.5455 
59.7350 
43.5029 
16.1474 
38.7100** 
129.5845 
Table All. Mean squares from the Design II analysis of the Low x Low 
group 
Environment 
degrees of Mean squares 
Trait freedom Males (M) Females (M) 
e^ 9 9 
Yield (Mg ha~^) 5 28.3339** 28.6609** 
Kernel row number 2 44.7618** 32.3988** 
Ear length (cm) 2 26.9698** 16.3638 
Ear diameter (cm) 2 0.6868** 0.5786** 
Cob diameter (cm) 2 0.1960** 0.1338** 
Kernel depth (cm) 2 0.1314* 0.0740 
Ear number (%) 3 606.6959 887.6262 
Silking date (days) 3 91.3177** 52.4705** 
Plant height (cm) 4 9456.6847** 6030.8069** 
Ear height (cm) 4 5845.2694** 2794.8250** 
Plants per ha (x 1000) 5 461.9549 1149.7104* 
Root lodging (%) 3 47.0888 42.6777 
Stalk lodging (%) 4 1389.1361** 532.3345 
^Numbers and letters on this line are degrees of freedom. 
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Mean squares 
M X F ENV X M ENV X F ENV X M X F 
27 
4.7836* 
3.3097** 
7.8326** 
0.1550* 
0.0307** 
0.0329 
369.9006 
9.4080** 
547.3736** 
375.5824** 
390.1659** 
24.6855 
205.7320** 
e X 9 
1.5552** 
0.7554 
5.6030** 
0.1347* 
0.0203 
0.0358 
409.9954 
3.7089 
173.6309** 
134.2278** 
30.6826 
41.3833 
217.5401** 
e X 9 
1.8124** 
0.7547 
2.7054 
0.1104 
0.0175 
0.0245 
283.9472 
3.6672 
87.5934 
58.9847 
50.4453** 
27.2462 
160.9680* 
e X 27 
0.8803** 
0.7726 
2.3208* 
0.0918** 
0.0122 
0,0264** 
261.1625** 
2.8856** 
75.5166 
48.7769 
26.1713** 
26.1938 
103.0982 
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APPENDIX B. MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS FOR EXPERIMENT 
81053 CONDUCTED AT AMES IN 1981 
MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS FOR EXPERIMENT 81053 
CONDUCTED AT AMES IN 1981 
SILK PLANTS ROOT STALK DROP 
PEDIGREE GROUP YIELD DATE PER HA LODGED LODGED EARS 
MG/HA DAYS X1000 5 i % 
BSSS-2 X BSSS-52 1 5.81 85.0 11 2 0 0 12 2 0.0 
BSSS-2 X BSSS-59 1 8.68 81» 0 U5 1 0 0 5 9 0.0 
BSSS-2 X BSSS-73 1 6.33 85 5 l»2 5 0 0 15 3 0.0 
BSSS-2 X BSSS-81 1 5. '13 8'» 5 39 .9 0 0 90 1 0.0 
BSSS-18 X BSSS-52 1 6.60 83 5 H2 5 0 0 3 1 0.0 
BSSS-18 X BSSS-59 1 8.82 81» 0 l»1 2 0 0 0.0 0.0 
BSSS-18 X BSSS-73 1 7.59 81» 0 39 9 0 0 3 3 0.0 
BSSS-18 X BSSS-81 6.63 81» 0 145 1 0 0 60 6 0.0 
BSSS-37 X BSSS-52 1 5.51 81» 0 112 .5 0 0 0 0 0.0 
BSSS-37 X BSSS-59 1 7.27 81» 0 '12 5 0 0 3 1 0.0 
BSSS-37 X BSSS-73 1 '1.99 85 5 i |3 8 0 0 5 3 0.0 
BSSS-37 X BSSS-81 1 6.80 81» 0 '13 8 0 0 19 7 0.0 
BSSS-lt l  X BSSS-52 1 6.75 81» 0 l»3 8 0 0 2 9 0.0 
BSSS-i |1 X BSSS-59 1 7.30 85 0 1|5 1 0 0 5 7 0.0 
BSSS-41 X BSSS-73 1 8.00 81» 0 1»3 8 0 0 2 8 0.0 
BSSS-41 X BSSS-81 1 8.09 81» 0 39 9 0 0 9 8 0.0 
BSSS-111 X BSSS-156 1 8.117 87 5 1»1 2 0 0 10 0 0.0 
BSSS-111 X BSSS-51 1 7.58 85 5 36 1 0 0 3 3 0.0 
BSSS-111 X BSSS-181 1 9.39 81». 0 41 2 0 0 15 1 0.0 
BSSS-111 X BSSS-200 1 7.95 83 5 5 0 0 6 3 0.0 
Bsss-nu X BSSS-156 1 7.10 81» 0 l»3 8 0 0 17 1 0.0 
BSSS-111» X BSSS-51 1 7.38 83 5 38 6 5 9 60 0 0.0 
BSSS-111» X BSSS-181 1 6.61 83 5 17 7 0 0 32 6 0.0 
BSSS-111» X BSSS-200 1 6.01 83 5 l»2 5 0 0 21 7 9.2 
BSSS-1 f»1 X BSSS-156 1 7. 33 85 5 l»2 5 0 0 36 2 0.0 
BSSS-1 f»1 X BSSS-51 1 8.08 85 5 '»2 5 0 0 51 5 2.9 
BSSS-1»»! X BSSS-181 1 7.66 81» 0 '11 2 3 1 37 5 0.0 
Bsss-i in X BSSS-200 1 8.83 83.5 13 8 0.0 8 8 2.9 
BSSS-150 X BSSS-156 1 8.85 85 0 l»5 1 0 0 16 8 0.0 
BSSS-150 X BSSS-51 1 8.60 85 5 13 8 0 0 55 9 0.0 
MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS FOR EXPERIMENT 81053 
CONDUCTED AT AMES IN 1981 
SILK PLANTS ROOT STALK DROP 
PEDIGREE GROUP YIELD DATE PER HA LODGED LODGED EARS 
MG/HA DAYS XI000 % % % 
BSSS-150 X BSSS-181 1 7 07 85 0 43 8 0.0 17.6 2.9 
BSSS-150 X BSSS-200 1 8 63 84 0 43 8 0 0 9.0 0.0 
BSSS-213 X BSSS-100 1 9. 21 89 0 38 6 0 0 6.7 16.7 
BSSS-213 X BSSS-216 1 7 54 89 0 41 2 12 5 9.4 0.0 
BSSS-213 X BSSS-112 1 8 '(4 86.0 43 8 0 0 5.9 0.0 
BSSS-213 X BSSS-158 1 9 59 85 5 41 2 0 0 0.0 3.3 
BSSS-230 X BSSS-100 1 8 63 88.0 41 2 0 0 18.0 5.9 
BSSS-230 X BSSS-216 1 8. 86 84 5 39 9 12 4 9.5 0.0 
BSSS-230 X BSSS-112 1 6 96 89 0 39 9 0 0 6.5 0.0 
BSSS-230 X BSSS-158 1 7 63 84 5 37 4 0 0 3.3 0.0 
BSSS-233 X BSSS-100 1 6 94 91 5 41 2 0 0 24.3 2.9 
BSSS-233 X BSSS-216 1 7 75 90 0 39 9 0.0 5.9 0.0 
BSSS-233 X BSSS-112 1 6. 93 93 0 42 5 0 0 9.0 0.0 
BSSS-233 X BSSS-158 1 7. 62 86 5 41 2 0 0 3.3 0.0 
BSSS-239 X BSSS-100 1 7. 46 88 0 38 6 0 0 3.3 0.0 
BSSS-239 X BSSS-216 1 8. 24 85 5 43 8 0 0 12.2 0.0 
BSSS-239 X BSSS-112 1 8. 26 85 5 41.2 0 0 0.0 0.0 
BSSS-239 X BSSS-158 1 7. 95 85 5 42 5 0 0 6.1 0.0 
BSSS-31 X BSSS-122 2 6. 74 93.0 43 8 9 4 0.0 0.0 
BSSS-31 X BSSS-127 2 6. 95 92 0 42 5 0 0 0.0 0.0 
BSSS-31 X Bsss-mo 2 H. 24 96 0 41 2 3 1 0.0 0.0 
BSSS-31 X BSSS-137 2 7. 81 89 0 46 4 0 0 13.5 5.3 
BSSS-58 X BSSS-122 2 3. 17 85 5 20.6 0 0 7. 1 0.0 
BSSS-58 X BSSS-127 2 6. 23 89 0 39 9 0 0 25.6 0.0 
BSSS-58 X BSSS-mO 2 <1. 28 9' l  0 36 1 0 0 17.7 0.0 
BSSS-58 X BSSS-137 2 6. 57 90 0 42 5 0 0 27.4 0.0 
BSSS-87 X BSSS-122 2 6 70 90 0 39 9 0 0 19.0 3.3 
BSSS-87 X BSSS-127 2 6. 76 93 0 38 6 0 0 6.7 3.3 
BSSS-87 X BSSS-140 2 3. 60 93 5 39 9 0 0 0.0 0.0 
BSSS-87 X BSSS-137 2 7. 30 90 0 41 2 0 0 25.5 3.3 
MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS FOR EXPERIMENT 81053 
CONDUCTED AT AMES IN 1981 
PEDIGREE 
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
BSSS-
105 
105 
105 
105 
188 
188 
188 
188 
189 
189 
189 
189 
199 
199 
199 
199 
203 
203 
203 
203 
236 
236 
236 
236 
2I|2 
2I|2 
2I|2 
2I|2 
136 
136 
SILK PLANTS ROOT STALK DROP 
GROUP YIELD DATE PER HA LODGED LODGED EARS 
MG/HA DAYS X1000 5 5 %" 
X BSSS-122 2 4. 79 92, 0 39 .9 3, ,3 9, .6 0.0 
X BSSS-127 2 6. .37 91, .5 39 .9 0, .0 6, .5 0.0 
X BSSS-UlO 2 5. .04 93, .0 30 .9 0, .0 0, .0 0.0 
X BSSS-137 2 6. , 33 91. 0 39 .9 0, .0 2, .9 0.0 
X BSSS-207 2 6. .78 86, .5 41 .2 0, .0 6, .7 2.9 
X BSSS-218 2 7. .42 85. 0 42 .5 0, .0 6, . 1 0.0 
X BSSS-222 2 4. .35 84, .0 39.9 0, .0 5, 6 0.0 
X BSSS-250 2 6. .77 84, .5 39 .9 0. ,0 25, .8 0.0 
X BSSS-207 2 4, ,61 90. 0 25 .8 0, .0 5, .0 0.0 
X BSSS-218 2 7. .79 89, 0 41 .2 0, .0 0.0 0.0 
X BSSS-222 2 1. 84 85. 0 42 .5 0. 0 0. ,0 0.0 
X BSSS-250 2 7, .45 85, .0 41 .2 0. 0 2. 9 0.0 
X BSSS-207 2 3. 91 92. 0 23 .2 4, .5 9, .  1 0.0 X BSSS-218 2 7. 03 92. 0 47 .7 2, .6 5. .4 0.0 
X BSSS-222 2 4. .33 86, .5 43 .8 0, ,0 0. 0 0.0 
X BSSS-250 2 5. 38 94. 0 38 .6 6, .7 20. 0 0.0 
X BSSS-207 2 7. .39 90, .0 41 .2 0, .0 23, .5 0.0 X BSSS-218 2 8. .42 90, .0 41 .2 0, .0 0.0 0.0 
X BSSS-222 2 8. 43 89. 0 41. 2 0, .0 9. .4 3.1 
X BSSS-250 2 9, .38 86, .5 42 .5 0, .0 48, .0 0.0 
X BSSS-119 2 7. 82 91. .5 45, .  1 0. 0 0. .0 5.7 X BSSS-194 2 8.32 90.5 42 .5 0.0 5, .9 9.4 X BSSS-219 2 5. 71 91. 0 30, .9 0, .0 0. 0 0.0 X BSSS-12 2 7. 44 90. .5 33, .5 0, .0 3. 6 8.3 X BSSS-119 2 5, .75 95. .0 41, .2 0, .0 6, .3 0.0 
X BSSS-19'» 2 6. .82 94. 0 37, 4 3. . 1 20. 9 0.0 X BSSS-219 2 6. .04 91, .0 37 .4 0, .0 3, .3 0.0 
X BSSS-12 2 5. 21 95. ,0 38, .6 0, .0 20, .0 3.3 
X BSSS-n9 2 7. .06 88. 5 38, .6 0, .0 0.0 0.0 
X BSSS-194 2 7. 36 88. 0 41, .2 6, . 3 6. . 3 3.1 
MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS FOR EXPERIMENT 81053 
CONDUCTED AT AMES IN 1981 
SILK PLANTS ROOT STALK DROP 
PEDIGREE GROUP YIELD DATE PER HA LODGED LODGED EARS 
MG/HA DAYS X1000 5 % % 
BSSS-136 X BSSS-219 2 4. 74 84. ,0 27. 0 0, .0 6 .3 0.0 
BSSS-136 X BSSS-12 2 6. 36 92, .0 38, .6 0.0 0 .0 0.0 
BSSS-88 X BSSS-119 2 5. 79 90, ,0 42, .5 0, .0 3, .  1 0.0 
BSSS-88 X 8558-194 2 4. ,64 87.0 25 .8 0 . 0  5 .0 0.0 
BSSS-88 X BSSS-219 2 5. ,03 91, 0 28. 3 0, . 0  15 .0 0.0 
BSSS-88 X BSSS-12 2 4. ,10 91, 0 28, .3 0, .0 18 .2 0.0 
BSSS-2 X BSSS-31 3 I t .  ,28 85. 0 39, .9 0, .0 71 .6 0.0 
BSSS-2 X BSSS-58 3 5. 58 92, ,5 46. ,4 2. 8 8, .3 0.0 BSSS-2 X BSSS-87 3 5. 20 91 ,  .0 36,  1 0, .0 38.5 0.0 
BSSS-2 X BSSS-105 3 3. 15 90, .5 33, .5 0, .0 76 .4 0.0 
BSSS-18 X BSSS-31 3 5. 86 90, .0 36, .  1 0, .0 18 .7 0.0 
BSSS-18 X BS5S-58 3 5. 92 84, .0 38. 6 0,0 30, .0 0.0 
BSSS-18 X BSSS-87 3 5. 98 88, ,0 37. 4 I t .  ,2 4, .2 0.0 
BSSS-18 X BSSS-105 3 5. 37 90, 0 28. ,3 0, .0 8 .3 0.0 
BSSS-37 X BSSS-31 3 5. 78 91, ,0 37. ' t  0, .0 12 .5 0.0 
BSSS-37 X BSSS-58 3 3. 91 85, .0 37, .4 0, .0 26 .4 0.0 
BSSS-37 X BSSS-87 3 4. 94 91, ,0 32. 2 0, .0 31 .4 4.2 
BSSS-37 X BS5S-105 3 4. 73 87, ,5 32. 2 0, ,0 15, .  3 0.0 
BSSS-U1 X BSSS-31 3 8. 58 89, .0 41 , .2 0, .0 0.0 0.0 
BSSS-I»1 X BSSS-58 3 6 .  30 87, .0 33. 5 0, 0 14, .3 0.0 
BSSS-ln X BSSS-87 3 7. 50 90, 0 32, .2 0, .0 0 .0 0.0 
BSSS-41 X BSSS-105 3 8. 41 91, ,5 43. 8 0, 0 3, .  1 0.0 
BSSS-111 X BSSS-188 3 7. 36 84, 0 39. 9 0. 0 13, .0 0.0 
BSSS-111 X BSSS-189 3 7. 19 85, .5 41, .2 0, .0 3, .3 0.0 
BSSS-111 X BSSS-199 3 6. 31 89, ,0 45. ,  1 0, .0 0, .0 0.0 
BSSS-111 X BSSS-203 3 9. 48 86, .5 45.  1 0, 0 5 .7 2.8 
BSSS-114 X BSSS-188 3 5. 39 84, ,0 39. 9 0, .0 87, .3 0.0 
BSSS-114 X BSSS-189 3 5. 79 8i l .  ,0 39. 9 0. 0 35. ,2 0.0 
Bsss-ni)  X BSSS-199 3 6. 75 88. .0 41. ,2 9, 2 9, .2 0.0 
BSSS-114 X BSSS-203 3 8. 88 84. ,0 38. 6 0, .0 10, .  3 0.0 
MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS FOR EXPERIMENT 81053 
CONDUCTED AT AMES IN 1981 
PEDIGREE GROUP 
SILK 
YIELD DATE 
PLANTS ROOT STALK 
PER HA LODGED LODGED 
MG/HA DAYS XI000 
BSSS-141 X BSSS-188 3 6. 94 84, .0 41, .2 0, .0 
BSSS-141 X BSSS-189 3 6, .68 84. .5 33. 5 0, 0 
BSSS-141 X BSSS-199 3 7, .76 85. 5 38, .6 0. 0 
BSSS-141 X BSSS-203 3 8, ,81 84, .0 39, .9 0. 0 
BSSS-150 X BSSS-188 3 6. .97 84. 0 42, .5 0. ,0 
BSSS-150 X BSSS-189 3 8. ,04 87. 0 38, ,6 0, .0 
BSSS-150 X BSSS-199 3 7. .49 87, .5 45, . 1 2. ,9 
BSSS-150 X BSSS-203 3 9. 95 85, .0 29, .6 0. 0 
BSSS-213 X BSSS-236 3 6, ,89 87. 5 36, . 1 0, .0 
BSSS-213 ,X BSSS-242 3 7. .30 93, .0 39, .9 6, .7 
BSSS-213 X BSSS-136 3 7. . 11 85, .0 43, .8 0, .0 
BSSS-213 X BSSS-88 3 8. .00 85, .5 38. 6 0. 0 
BSSS-230 X BSSS-236 3 7, .78 88, .0 41, .2 3. . 3 
BSSS-230 X BSSS-242 3 5, ,70 91. 0 25, .8 0, .0 
BSSS-230 X BSSS-136 3 6, .04 84, .0 42, 
.5 0, .0 
BSSS-230 X BSSS-88 3 7. 20 85. ,0 38. .6 0, ,0 
BSSS-233 X BSSS-236 3 8. ,50 91, ,0 41, .2 0. .0 
BSSS-233 X BSSS-242 3 5. ,25 92, 5 28, ,3 0, .0 
BSSS-233 X BSSS-136 3 6. 19 86, ,0 38. 6 0, .0 
BSSS-233 X BSSS-88 3 6. ,96 89. ,0 41, 2 0, .0 
BSSS-239 X BSSS-236 3 7. 67 90.0 42, ,5 0, ,0 
BSSS-239 X BSSS-242 3 6. ,58 92.5 36, , 1 0, .0 
BSSS-239 X BSSS-136 3 6. 85 84. ,5 39. 9 0, ,0 
BSSS-239 X BSSS-88 3 6. 94 85. 0 42. ,5 0, ,0 
BSSS-52 X BSSS-122 4 5. ,54 84, .0 41 ,  .2 0, .0 
BSSS-52 X BSSS-127 4 5. ,75 85, ,5 39, .9 0, .0 
BSSS-52 X BSSS-140 4 4. ,71 86, 0 42, .5 0, .0 
BSSS-52 X BSSS-137 4 6, ,09 84. ,0 42, ,5 0, .0 
BSSS-59 X BSSS-122 4 8. 74 87. 0 43, 8 0. ,0 
BSSS-59 X BSSS-127 4 7. , 34 86, 0 43, ,8 0, ,0 
28.0  
27.4 
6 . 8  
12.5 
12.  1 
42.9 
17.3 
55.4 
3.6 
9.6 
0 . 0  
0 .0  
6.7 
10.0 
9.4 
9.7 
5.9 
22.7 
16.7 
26.3 
6 .  1  
7.1 
0.0 
0 . 0  
0.0 
6.7 
0 . 0  
12.5 
5.9 
0 . 0  
DROP 
EARS 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
3.1 
10.7 
6.3 
2.9 
0 . 0  
9.2 
0 . 0  
2.9 
0 . 0  
0 . 0  
0 . 0  
3.3 
0 . 0  
0 . 0  
3.6 
0 . 0  
0 . 0  
0.0 
3.3 
0 . 0  
6.3 
3.1 
2 . 8  
MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS FOR EXPERIMENT 81053 
CONDUCTED AT AMES IN 1981 
SILK PLANTS ROOT STALK DROP 
PEDIGREE GROUP YIELD DATE PER HA LODGED LODGED EARS 
MG/HA DAYS X1000 5 % ; % 
BSSS-59 X BSSS-1'tO 4 6. 10 91, 0 39 .9 0 .0 0. 0 0.0 
BSSS-59 X BSSS-137 8. 04 84. 0 42. ,5 0.0 2. 9 0.0 
BSSS-73 X BSSS-122 U 6. 96 84. 0 39 .9 0 .0 0. 0 0.0 BSSS-73 X BSSS-127 4 6. 07 85 .5 42, 5 0 .0 6. 1 0.0 BSSS-73 X BSSS-140 U 5. 10 92, .0 48, .9 0 .0 0. 0 0.0 
BSSS-73 X BSSS-137 4 4. 69 84. .5 38, 6 0 .0 13. 6 0.0 BSSS-81 X BSSS-122 4 5. 54 85, ,0 42. 5 2 .8 55. 6 3.3 BSSS-81 X BSSS-127 4 8. 02 85, .0 41, 2 0 .0 30. 6 0.0 
BSSS-81 X Bsss-mo 4 5. 75 86, .5 39, .9 0 .0 57. 9 3. 1 BSSS-81 X BSSS-137 4 7. 37 84. 0 41. 2 0 .0 53. 1 0.0 
BSSS-156 X BSSS-207 4 6. 25 91. 0 39, .9 0 .0 5. 3 0.0 
BSSS-156 X BSSS-218 4 7. 14 93. 0 41, 2 0 .0 3. 3 0.0 
BSSS-156 X BSSS-222 4 6. 55 89.0 39 .9 0 .0 9. 8 0.0 
BSSS-156 X BSSS-250 4 7. 57 89. 0 34, .8 0 .0 17. 5 0.0 BSSS-51 X BSSS-207 4 8. 49 89. 0 45 , 1  11 .4 42. 5 2.9 
BSSS-51 X BSSS-218 4 9. 22 86. 0 41, .2 0 .0 34. 4 0.0 
BSSS-51 X BSSS-222 4 6. 71 84. 0 41, .2 0 .0 53. 1 0.0 BSSS-51 X BSSS-250 4 8. 26 85. 0 43, .8 0 .0 47. 9 0.0 
BSSS-181 X BSSS-207 4 7. 22 86. 5 39, 9 3 .3 22. 7 0.0 BSSS-181 X BSSS-218 4 7. 74 84.5 43, . 8  0 .0 20. 6 2.9 
BSSS-181 X BSSS-222 4 7. 11 84. ,0 37, 4 0 .0 18. 9 0.0 
BSSS-181 X BSSS-250 4 7. 10 85. 0 43, .8 0 .0 24. 3 0.0 
BSSS-200 X BSSS-207 4 8. 08 88. 0 43, 8 0 .0 8. 7 2.8 
BSSS-200 X BSSS-218 4 7. 66 86, ,5 45, .  1 0 .0 8. 8 2.8 
BSSS-200 X BSSS-222 4 6. 81 83. .5 43, .8 0 .0 20. 6 0.0 
BSSS-200 X BSSS-250 4 7. 96 87. ,0 39, .9 0 .0 9. 8 6.3 
BSSS-100 X BSSS-119 4 7. 52 92. .5 41, .2 0 .0 9. 4 12.5 BSSS-lOO X BSSS-191 4 7. 58 89. 0 37, 4 0 .0 6. 9 14.0 BSSS-100 X BSSS-219 4 7. 86 87. .5 41 , .2 0 .0 6. 3 3.1 
BSSS-100 X BSSS-12 4 5. 37 92. 0 38, 6 0 .0 26. 8 3.1 
MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS FOR EXPERIMENT 81053 
CONDUCTED AT AMES IN 1981 
SILK PLANTS ROOT STALK DROP 
PEDIGREE GROUP YIELD DATE PER HA LODGED LODGED EARS 
MG/HA DAYS X1000 5 % % 
BSSS-216 X BSSS-119 4 8. 17 90.0 42. 5 0, .0 9.2 3.1 
BSSS-216 X BSSS-19' l  4 6, 03 89.0 37. 4 0 .0 3.1 3.8 
BSSS-216 X BSSS-219 I* 1). 99 93.0 38. 6 0 .0 3.3 0.0 
BSSS-216 X BSSS-12 '* 8. 92 91.0 37. 4 0 .0 17.4 0.0 
BSSS-112 X BSSS-119 4 7. 24 92.0 42. 5 0 .0 2.9 0.0 
BSSS-112 X BSSS-194 1 7, , 19 92.0 38. 6 3 .8 3.8 0.0 
BSSS-112 X BSSS-219 1» 5, 45 93.5 39. 9 0 .0 0.0 0.0 
BSSS-112 X BSSS-12 1» 5, .78 93.0 41. 2 0 .0 0.0 3.1 
BSSS-158 X BSSS-n9 It  7.  .32 92.5 37. 4 0 .0 3.3 0.0 
BSSS-158 X BSSS-1911 1» 6,  .01 90.0 42. 5 2 .9 2.9 2.9 
BSSS-158 X BSSS-219 t  6. .50 91.5 41 .  ,2 0 .0 2.9 0.0 
BSSS-158 X BSSS-12 4 5. .88 92.0 39. 9 0 .0 3.1 0.0 
MEAN: 6, .82 87.8 39. 9 0 .7 14.8 1.2 
127 
APPENDIX C. MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS FOR EXPERIMENT 
82053 CONDUCTED AT AMES IN 1982 
SILK PLANT EAR PLANTS ROOT STALK DROP 
PEDIGREE GROUP YIELD DATE HEIGHT HEIGHT PER HA LODGED LODGED EARS 
MG/HA DAYS CM CM X1000 % % % 
BSSS-2 X BSSS-52 1 4. 61 86.0 252.5 117 5 41 2 0.0 0. 0 0.0 
BSSS-2 X BSSS-59 1 7. 17 87.5 243 5 119 0 38 6 0.0 10. 0 6.7 
BSSS-2 X BSSS-73 1 4. 88 90 5 250 0 124 5 37 4 0.0 18. 5 0.0 
BSSS-2 X BSSS-81 1 3. 87 89 0 247 5 137 0 39 9 0.0 64, 4 0.0 
BSSS-18 X BSSS-52 1 6 44 87 0 253 5 142 5 45 1 0.0 2. 9 0.0 
BSSS-18 X BSSS-59 1 6 27 87 0 232 5 124 0 42 5 0.0 9 0 2.9 
BSSS-18 X BSSS-73 1 6 24 89 5 233 5 131 5 43 8 0.0 1'-. 7 0.0 
BSSS-18 X BSSS-81 1 4. 19 89 0 226 5 121 0 41 2 0.0 22. 9 0.0 
BSSS-37 X BSSS-52 1 4. 39 86 0 221 5 104 0 39 9 0.0 13.0 2.9 
BSSS-37 X BSSS-59 1 6 15 88 5 232 0 110 5 42 5 0.0 7. 9 0.0 
BSSS-37 X BSSS-73 1 3. 70 90 5 212 0 102 5 43 8 0.0 14. 6 0.0 
BSSS-37 X BSSS-81 1 3. 46 89 5 220 0 100 0 36 1 0.0 43. 0 0.0 
BSSS-41 X BSSS-52 1 5. 69 88 0 260 0 132 5 43 8 0.0 20. 6 0.0 
BSSS-l|1 X BSSS-59 1 6. 59 88 5 253 0 126 5 43 8 0.0 17. 6 0.0 
BSSS-m X BSSS-73 1 6 40 88 0 246 5 119 5 43 8 0.0 29. 4 0.0 
BSSS-41 X BSSS-81 1 5. 26 88 0 252 5 136 0 46 4 0.0 58. 7 0.0 
BSSS-111 X BSSS-156 1 6. 38 86 5 237 5 125 0 43 8 0.0 14. 7 0.0 
BSSS-111 X BSSS-51 1 7. 42 84 5 247 5 126 5 39 9 0.0 31. 9 0.0 
Bsss-ni X BSSS-181 1 6. 65 84 0 229 0 114 5 42 5 0.0 27. 8 0.0 
BSSS-111 X BSSS-200 1 5. 84 83 5 251 0 130 5 41 2 0.0 25. 0 9.4 
BSSS-1 Ht X BSSS-156 1 4. 82 85 0 220 0 116 5 38 6 0.0 13. 4 0.0 
BSSS-114 X BSSS-51 1 5. 58 84 0 229.5 1 19 5 39 9 0.0 61. 9 0.0 
BSSS-1 l'i X BSSS-181 1 5. 47 83 0 207 5 100 5 43 8 0.0 20. 6 0.0 
BSSS-114 X BSSS-200 1 5. 21 82 5 234 0 120 5 43 8 0.0 11 8 0.0 
BSSS-141 X BSSS-156 1 5. 50 87 5 233 5 116 5 42 5 0.0 8. 8 0.0 
BSSS-141 X BSSS-51 1 7. 28 84 0 258 0 138 5 45 1 2.8 22. 9 0.0 
BSSS-141 X BSSS-181 7. 15 83 5 228 5 108 0 38 6 0.0 16. 7 0.0 
BSSS-141 X BSSS-200 1 7. 31 83 5 251 0 129 0 42 5 0.0 12. 1 0.0 
BSSS-150 X BSSS-156 1 6 40 87 5 231 0 111 5 41 2 0.0 8. 8 3.3 
BSSS-150 X BSSS-51 1 6 85 85 5 257 0 143 5 38 6 0.0 48. 4 0.0 
PEDIGREE GROUP 
BSSS-•150 X BSSS-181 
BSSS-150 X BSSS-200 
BSSS-•213 X BSSS-100 
BSSS-•213 X BSSS-216 
BSSS-•213 X BSSS-112 
BSSS-•213 X BSSS-158 
BSSS-230 X BSSS-100 
BSSS-230 X BSSS-216 
BSSS-230 X BSSS-112 
BSSS-230 X BSSS-158 
BSSS-•233 X BSSS-100 
BSSS-233 X BSSS-216 
BSSS-233 X BSSS-112 
BSSS-233 X BSSS-158 
BSSS-239 X BSSS-100 
BSSS-239 X BSSS-216 1 
BSSS-239 X  BSSS-112 1 
BSSS-239 X BSSS-158 1 
BSSS-31 X BSSS-122 2 
BSSS-31 X BSSS-127 2 
BSSS-31 X BSSS-140 2 
BSSS-31 X BSSS-137 2 
BSSS-58 X BSSS-122 2 
BSSS-58 X BSSS-127 2 
BSSS-58 X BSSS-140 2 
BSSS-58 X BSSS-137 2 
BSSS-87 X BSSS-122 2 
BSSS-87 X BSSS-127 2 
BSSS-87 X BSSS-140 2 
BSSS-87 X BSSS-137 2 
SILK PLANT EAR PLANTS ROOT STALK DROP 
YIELD DATE HEIGHT HEIGHT PER HA LODGED LODGED EARS 
MG/HA DAYS CM CM XIOOO 5  s  % % 
6.76 84, . 0  235, . 0  114. 5 41 .2 0 .  . 0  28. , 0  0 . 0  
7.22 83, . 0  251 .5 126, ,5 38 .6 0 ,  . 0  26, ,7 0 . 0  6.83 89, . 0  288, . 0  152, .5 42 .5 0 ,  . 0  18, .2 11.9 6.46 90, .0 263, .5 143. , 0  43 .8 0, , 0  38.2 0 . 0  6.35 91, , 0  252, . 0  137. 5 39 .9 0 ,  .0 3, ,1 6.3 
7.33 86, .5 271, . 0  136. 5 43 .8 0 ,  . 0  5, .9 0 . 0  
7.16 88, , 0  273, .0 136. 5 43 .8 0. 0 23, .5 0 . 0  
7.39 86, .5 271, ,0 141, .5 37 .4 0, .0 44, ,5 3.6 6.54 89, .0 256, .0 136, ,0 43 .8 0. 0 23, .5 2.9 6.34 88, ,0 268, .5 126. ,0 39 .9 0 .  0 29, .0 2.9 
6.72 89, .5 259, .0 135. 5 i»2 .5 0. 0 36, .6 0.0 
6.46 89.0 255.0 139. 0 41 .2 0 .  , 0  68, .8 3.1 6.46 92. 5 239, .5 138. 5 43 .8 0. ,0 38, ,2 0.0 
7.59 89, ,0 265, .5 131 . 0 45 . 1 0. . 0  2r , .7 0.0 
7.69 89, .5 273, .5 151. 5 42 .5 0 ,  0 51, ,3 0.0 
5.27 87, .5 247, .0 143. ,0 37 .4 0. 0 62, .1 3.3 
6.5'» 88, .5 249, .5 I'l7. 5 42 .5 0. 0 21, .5 0.0 
5.84 88, .5 261, .5 143. 0  41 .2 0. ,0 40. ,6 0.0 
5.46 93. 5 241. 5 134. 0 39 .9 0 .  ,0 13. ,1 3.3 5.82 94, . 0  230. 0 128. 0 42 .5 0 .  , 0  18. , 0  0.0 
4.59 96. ,5 250. ,0 142. 5 38.6 0.0 0. ,0 0.0 
7.04 91, . 0  242. ,0 121. 5 42 .5 0. 0 15. .1 3.1 3.29 92, .0 227. 0 103. 5 30 .9 0. 0 25. 0 0.0 5.22 92, .0 226. ,5 100. 0 38 .6 0. 0 16. ,7 0.0 
3.21 94. 0  243. 0 113. 0 27, .0 0. 0 37. 5 0.0 
5 41 91. ,0 244. 5 125. 0 38 .6 0. 0 23. 2 3. 1 3.96 94. 0 239. ,0 139. 5 39, .9 9. ,6 29. 0 0.0 
6.04 93. 5 260. 0 148. 0 38 .6 0. ,0 6. ,7 3.3 
4. 12 94. 0 281 . 0 162. 5 36 . 1 0. 0 17. ,7 0.0 6.11 91. 5 273. ,0 153. 0 39. 9 0. 0 19. 2 3.3 
PEDIGREE GROUP 
BSSS-105 X BSSS-122 2 
BSSS-105 X BSSS-127 2 
BSSS-105 X BSSS-140 2 
BSSS-105 X BSSS-137 2 
BSSS-188 X BSSS-207 2 
BSSS-188 X BSSS-218 2 
BSSS-188 X BSSS-222 2 
BSSS-188 X BSSS-250 2 
BSSS-189 X BSSS-207 2 
BSSS-189 X BSSS-218 2 
BSSS-189 X BSSS-222 2 
BSSS-189 X BSSS-250 2 
BSSS-199 X BSSS-207 2 
BSSS-199 X BSSS-218 2 
BSSS-199 X BSSS-222 2 
BSSS-199 X BSSS-250 2 
BSSS-203 X BSSS-207 2 
BSSS-203 X BSSS-218 2 
BSSS-203 X BSSS-222 2 
BSSS-203 X BSSS-250 2 
BSSS-236 X BSSS-119 2 
BSSS-236 X BSSS-194 2 
BSSS-236 X BSSS-219 2 
BSSS-236 X BSSS-12 2 
BSSS-242 X BSSS-119 2 
BSSS-242 X BSSS-194 2 
BSSS-242 X BSSS-219 2 
BSSS-242 X BSSS-12 2 
BSSS-136 X BSSS-119 2 
BSSS-136 X BSSS-194 2 
SILK PLANT EAR PLANTS ROOT STALK DROP 
YIELD DATE HEIGHT HEIGHT PER HA LODGED LODGED EARS 
MG/HA DAYS CM CM X1000 % % % 
4.08 93. 0 245. 5 130, .0 37 .4 0. ,0 31.4 0.0 
4.91 91, .5 231, .0 121 , .5 41 .2 0. ,0 21, ,9 0.0 
4.01 94. 5 265, .0 140, .5 30 .9 0, ,0 15, ,4 0.0 
4.74 93, ,5 271. 5 148, .5 38 .6 0, ,0 20.5 0.0 
7.76 88. 0 262, ,0 140. 5 39 .9 0, .0 22, , 1 0.0 
7.25 88. 5 229, ,0 125. 5 41 .2 0, .0 37, ,5 0.0 5.76 85. 0 230, .0 119. 0 41 .2 0, .0 28, . 1 0.0 
7.42 86. 0 251, ,5 142. ,5 41, .2 0, ,0 9, ,2 0.0 3.93 90, .5 244, .5 136. 5 29 .6 0, .0 12, ,7 0.0 
5.45 91, ,0 233, .0 132. 5 42 .5 0, .0 15, , 1 0.0 
4.58 84, .5 230, .5 113, .5 43 .8 0, ,0 0, .0 0.0 
4.88 84, ,5 224, ,0 112, ,0 37 .4 0, ,0 6, .3 0.0 
2.98 91, ,0 264, ,0 136. ,5 15 .5 0, ,0 14. ,3 0.0 6.03 90, .0 235, .5 121. 0 39 .9 0, .0 25, ,4 0.0 5.32 88, .5 226, .5 114, ,5 41, .2 0, ,0 3. 3 0.0 
5.20 92, 5 259, .0 150. 0 36 . 1 0, .0 42, ,7 3.1 6.35 91, 5 273, ,5 142. ,0 36, .1 0, .0 33, , 1 0.0 
8.40 90, .0 257. 5 135. 0 45 . 1 0, .0 23, ,0 0.0 
7.03 89, .0 255, .5 133. ,0 42 .5 0, ,0 23, .9 3.1 
5.72 90, ,5 259. 5 132. 0 39 .9 0, 0 42, .0 0.0 
6.47 91, 5 274, .0 147, .5 39 .9 0, 0 0, .0 0.0 6.01 92, 0 286, ,0 171, .0 39 .9 0. 0 12. ,5 9.8 5. 37 90, .0 251 . 0 120. ,5 43 .8 0.0 2, .9 5.9 6.67 90.0 258, .5 145. ,0 43 .8 0, 0 8, 8 0.0 4.61 93. ,5 239. 0 138. 5 43, .8 0. ,0 38, 2 0.0 
4.76 93, .5 264, .0 165. 5 42, .5 2, 9 27, 2 3. 1 
2.51 93, ,0 219, ,5 119. ,0 45, .1 0, .0 17, .0 2.9 
3. 78 94, .5 224, 5 144, ,0 42, .5 0, ,0 63, 6 0.0 
4.98 89, .5 240. 0 112, .5 41 , 2 0. 0 12. 2 2.9 6.60 09. ,0 249, .5 129, .5 43 .8 0, ,0 20, ,6 0.0 
PEDIGREE 
BSSS-136 X BSSS-219 
BSSS-136 X BSSS-12 
BSSS-88 X BSSS-119 
BSSS-88 X BSSS-194 
BSSS-88 X BSSS-219 
BSSS-88 X BSSS-12 
BSSS-2 X BSSS-31 
BSSS-2 X BSSS-58 
BSSS-2 X BSSS-87 
BSSS-2 X BSSS-105 
BSSS-18 X BSSS-31 
BSSS-18 X BSSS-58 
BSSS-18 X BSSS-87 
BSSS-18 X BSSS-105 
BSSS-37 X BSSS-31 
BSSS-37 X BSSS-58 
BSSS-37 X BSSS-87 
BSSS-37 X BSSS-105 
BSSS-41 X BSSS-31 
BSSS-41 X BSSS-58 
BSSS-41 X BSSS-87 
BSSS-41 X BSSS-105 
BSSS-111 X BSSS-188 
BSSS-111 X BSSS-189 
BSSS-111 X BSSS-199 
BSSS-111 X BSSS-203 
BSSS-114 X BSSS-188 
BSSS-114 X BSSS-189 
BSSS-114 X BSSS-199 
BSSS-114 X BSSS-203 
GROUP 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
SILK PLANT EAR PLANTS ROOT STALK 
YIELD DATE HEIGHT HEIGHT PER HA LODGED LODGED 
DROP 
EARS 
HG/HA DAYS CM CM X1000 % % % 
l|, 69 89. 0 220. 5 97. 0 36. 1 0 .0 6. 3 0. 0 
4, .96 90, .5 238. 5 123. 5 39. 9 0 .0 6, .5 3 . 1 
4. ,86 91 , .0 223. 0 124. 0 41. 2 0 .0 33, .9 0. 0 3. ,99 91. 0 214. ,5 117. 0 29. 6 0, .0 51. 9 0. 0 
5, ,27 89, .5 225. ,0 121 . 5 36. 1 0 .0 27. 2 0. 0 
4. 06 91 , .5 206. 0 119. 5 37. 4 0. 0 45. 7 0. 0 3, ,50 90, .0 229, ,5 92. 0 38. 6 0, .0 20. .1 0 .0 
4, .89 92, .0 250.0 125. 5 36. . 1 3 .6 7. . 1 0. 0 
4. 19 92, .0 259. ,0 143, .5 42, .5 0, .0 30. . 1 2. 9 2. ,43 93. 0 245. ,0 133. 0 28. 3 0 .0 72. 7 0. 0 
5, .39 92, .5 231, ,5 125. 0 42. 5 0, .0 2, .9 0. 0 
4. ,60 91. 0 216.5 103. 5 37. 4 3 .8 3. .1 0. 0 
5. 70 90, .0 245. ,0 136. ,5 41.2 0.0 15. 9 0. 0 
4. 40 91. 0 231 , 5 131. 0 37. 4 3. 8 27. 9 0. 0 
5. 62 93, .0 222, 5 104. ,0 42, ,5 0, .0 6. .1 0, .0 
3. 63 90, .5 205, ,5 86. 5 34. 8 0. 0 32. . 1 3, , 1 
4. 81 90. ,0 239. 5 122. 0 39.9 0. 0 34. 8 3. 1 
4. ,63 90, .0 228. ,5 107. ,5 37. ,4 0. 0 62. 4 0. 0 
7. ,02 91. 0 246. 5 134. ,5 41. 2 0. 0 9. ,4 0. 0 
5. ,24 90.0 244. 0 106. 5 34. ,8 0. 0 24. 2 0. ,0 
6. 17 92. 5 256. 5 150. 0 38. ,6 0.0 12, ,9 3. ,1 
5. 50 92, .5 249. 5 134. 5 38. ,6 0. 0 22. 4 0. 0 6, ,72 86. 5 249. 0 129. 0 38. ,6 0. 0 17. 4 0. ,0 6. ,44 86. 5 249. 5 122. ,5 43. ,8 0. 0 8. ,8 0. 0 6. , 66 88. 0 257. 0 129. 0 45. , 1 0. 0 13, 9 0. 0 
8. , 17 89. 0 260. 5 140. 0 45. . 1 0. 0 28. 9 0. 0 
7. ,08 85. 5 227. 0 121 . 0 41. 2 0. 0 4u. 9 0. ,0 
5, ,21 85. 0 231 . ,5 120. ,0 39. 9 0. 0 27. 9 0. 0 
6. ,21 88. 5 234. 5 121 . 0 41. 2 0. ,0 28. . 1 0. 0 8, ,45 86. 0 255. 0 126. 0 42. 5 0. ,0 2. 9 0. ,0 
PEDIGREE 
BSSS-•1l|1 X BSSS-188 
BSSS-•11)1 X BSSS-189 
BSSS-141 X BSSS-199 
BSSS-•un X BSSS-203 
BSSS-150 X BSSS-188 
BSSS-150 X BSSS-189 
BSSS-•150 X BSSS-199 
BSSS-150 X BSSS-203 
BSSS-213 X BSSS-236 
BSSS-213 X BSSS-242 
BSSS-213 X BSSS-136 
BSSS-213 X BSSS-88 
BSSS-230 X BSSS-236 
BSSS-230 X BSSS-242 
BSSS-230 X BSSS-136 
BSSS-230 X BSSS-88 
BSSS-233 X BSSS-236 
BSSS-233 X BSSS-242 
BSSS-233 X BSSS-136 
BSSS-233 X BSSS-88 
BSSS-239 X BSSS-236 
BSSS-239 X BSSS-242 
BSSS-239 X BSSS-136 
BSSS-239 X BSSS-88 
BSSS-52 X BSSS-122 
BSSS-52 X BSSS-127 
BSSS-52 X BSSS-140 
BSSS-52 X BSSS-137 
BSSS-59 X BSSS-122 
BSSS-59 X BSSS-127 
GROUP 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
'I 
4 
4 
I» 
SILK PLANT EAR PLANTS ROOT STALK DROP 
YIELD DATE HEIGHT HEIGHT PER HA LODGED LODGED EARS 
MG/HA DAYS CM CM XI000 5 % % 
5.98 87, ,0 242.5 116.5 43 .8 0, .0 41.2 0.0 
6.38 87, .0 245.0 120.0 30 .9 0, .0 30.7 0.0 
6.64 88.5 262.0 131.5 42, .5 0, ,0 27.8 0.0 
7.94 86, .0 263.5 127.5 42 .5 0, .0 12.1 3.1 
6.42 87, ,0 253.5 130.5 42 .5 0, ,0 51.3 0.0 
6.66 88. 5 255.0 136.5 39 .9 0, ,0 31.9 10.0 
6.17 89, .5 254.5 137.5 43 .8 0, .0 41.2 0.0 
7.66 87, .5 275.5 138.0 39 .9 0, ,0 51.0 0.0 
6.48 91. 5 265.0 138.0 41.2 0, ,0 15.5 2.9 
3.79 93, . 5  240.5 141.5 36 .1 9, .4 22.9 4.2 
6.41 91. 5 246.5 121.5 43 .8 0, .0 23.5 0.0 
6.66 91. 0 241.0 127.0 42, .5 0. 0 11.9 3.1 
7.54 89. ,0 271.0 139.5 37 .4 0, .0 18.4 0.0 6.34 91. 0 244.5 139.5 38 .6 0, ,0 29.9 0.0 
5. 16 86. 0 230.0 105.5 41 , 2 3. ,3 18.0 3.3 
6.65 88. 5 237.0 114.5 41 .2 0, .0 34.7 0.0 
7.15 92. 0 277.5 I'i9.5 41, .2 0, .0 40.2 3.3 
4.57 93. 0 238.5 142.0 36. .1 0. 0 44.7 0.0 
5.62 87. 5 224.5 104.5 42 .5 0, ,0 30.3 3.1 6.64 90. 0 226.0 120.5 42 .5 0, .0 36.2 3.1 
6.04 90. 0 260.0 153.0 42, .5 0. 0 30.3 2.9 4.73 93. 5 240.5 152.0 41, .2 0, .0 52.7 0.0 
5.56 90.0 234.5 130.5 42 .5 0. 0 27.2 0.0 
5.96 90. 0 216.0 124.5 41, ,2 0. ,0 31.3 3.1 
4.88 88. 5 255.0 136.0 38. 6 0. ,0 37.1 0.0 
5.59 89. 0 254.5 141.5 43 .8 0. 0 17.6 0.0 
4.59 90. 0 271.5 144.5 39, .9 0. 0 17.6 3.6 
5.30 87. 5 262.0 137.0 38, .6 0, .0 18.3 0.0 6.90 90. ,0 241.0 128.5 42 .5 3. , 1 21.1 2.9 6.13 89. 0 227.5 115.5 42, ,5 0. 0 18.2 3.1 
SILK PLANT EAR PLANTS ROOT STALK DROP 
PEDIGREE GROUP Y1 ELD DATE HEIGHT HEIGHT PER HA LODGED LODGED EARS 
HG/HA DAYS CM CM X1000 5 5 % % 
BSSS-59 X BSSS-140 4 7. 00 91 . 0 264. 0 142, .0 39. 9 0.0 13. 0 0.0 
BSSS-59 X BSSS-137 4 5. 76 86. 5 247. 0 125, 5 41 . 2 0. 0 31. 4 0.0 
BSSS-73 X BSSS-122 4 5. 43 89. 5 232, 5 119.0 43, .8 0, .0 20. 6 2.9 
BSSS-73 X BSSS-127 4 . 5, .45 88. 0 233. 5 114. 5 42, .5 0.0 27. 4 0.0 
BSSS-73 X BSSS-140 4 5. 87 89. 5 260, 5 136. 5 41. 2 0, .0 5. 9 2.9 
BSSS-73 X BSSS-137 4 5. 69 87. 5 237, 5 115. 0 41. 2 0, .0 69. 0 0.0 
BSSS-81 X BSSS-122 4 3 . 76 90. 5 237, 0 132. 5 42. 5 0, .0 48. 3 0.0 
BSSS-81 X BSSS-127 4 5. 23 90. ,0 226, ,5 125. 0 43. 8 0, .0 55. 9 0.0 
BSSS-81 X BSSS-140 4 4. .71 91. 5 258, ,0 150. 0 37. 4 0, .0 31. 2 0.0 
BSSS-81 X BSSS-137 4 4. 58 89. 0 245. 0 127, .0 39 .9 0 .0 65. 1 2.9 
BSSS-156 X BSSS-207 4 5. .13 93. 0 245. ,0 133. 0 37. 4 0, .0 37. 9 3.3 
BSSS-156 X BSSS-218 4 6. 54 90. 5 233. 0 127. 0 39, .9 0 .0 12. 4 0.0 
BSSS-156 X BSSS-222 4 5. 94 90. 0 229. ,5 125. 0 43, ,8 0, .0 12. 2 0.0 
BSSS-156 X BSSS-250 4 5. 06 90. 5 247. 0 139. 5 36, .1 0, .0 53.6 3.6 
BSSS-51 X BSSS-207 4 5 .64 88. 0 260. 5 148, .5 41, .2 0 .0 59. 0 2.9 
BSSS-51 X BSSS-218 4 5.95 88. ,0 234. ,0 125. 5 41. 2 G, .0 41. 0 0.0 
BSSS-51 X BSSS-222 4 5, .52 85, ,0 229, ,5 116. 5 42, .5 0 .0 51 . 7 0.0 
BSSS-51 X BSSS-250 4 5, .90 88. 5 257, ,0 155. 5 43, .8 0, .0 52. 9 0.0 
BSSS-181 X BSSS-207 4 6. 04 88. 5 250, 0 137. 5 39. 9 0, .0 22. 7 3.1 
BSSS-181 X BSSS-218 4 4. .31 87. 0 217, .5 115. 0 39, .9 0, .0 22. 5 6.5 
BSSS-181 X BSSS-222 4 5. 29 85. 5 231 . 0 125. 5 41, .2 0, .0 31 . 3 6.3 
BSSS-181 X BSSS-250 4 5. 79 86.0 236. ,5 126. 0 41, .2 0, .0 40. 6 12.5 
BSSS-200 X BSSS-207 4 6. 62 86. 5 262, ,0 153. 5 43, .8 0, .0 41. 2 0.0 
BSSS-200 X BSSS-218 4 6. 02 86. 5 243, 0 144. 5 43. 8 0. 0 35. 3 2.9 
BSSS-200 X BSSS-222 4 6, .95 85. ,0 243, ,0 134. 0 42, .5 0.0 11. 9 2.9 
BSSS-200 X BSSS-250 4 6. 92 88. 0 254, 0 142. 5 42. 5 0. 0 33. 3 0.0 
BSSS-100 X Bsss-ng 4 7, .09 90. 5 264, 0 132. 0 43. 8 0, .0 29. 4 0.0 
BSSS-100 X BSSS-194 4 7, .83 90. 5 289, 0 165. 0 41. 2 0, .0 18. 8 0.0 
BSSS-100 X BSSS-219 4 7. 08 90. 0 264. 5 128, ,0 42. 5 0.0 9. 0 2.9 
BSSS-100 X BSSS-12 4 5. 56 92. ,0 256, 5 147. 5 41. 2 0, .0 28. 1 0.0 
PEDIGREE 
BSSS-216 X BSSS-119 
BSSS-216 X BSSS-194 
BSSS-216 X BSSS-219 
BSSS-216 X BSSS-12 
BSSS-112 X BSSS-119 
BSSS-112 X BSSS-194 
BSSS-112 X BSSS-219 
BSSS-112 X BSSS-12 
BSSS-158 X BSSS-119 
BSSS-158 X BSSS-194 
BSSS-158 X BSSS-219 
BSSS-158 X BSSS-12 
GROUP 
U 
I» 
U 
U 
H 
I» 
U 
U 
4 
MEAN 
SILK PLANT EAR PLANTS ROOT STALK DROP 
YIELD DATE HEIGHT HEIGHT PER HA LODGED LODGED EARS 
MG/HA DAYS CM CM X1000 5 5 % % 
6.83 90.0 248. 5 143 .5 38 .6 0, 0 40, 2 0,0 
6.51 91.0 267. ,0 163 .5 42 .5 0, .0 51 , .7 0.0 
3.88 93.5 232. ,5 122. ,5 42 .5 0, .0 30. ,3 5.9 6.49 90.5 238. ,5 140. 0 42 .5 0, .0 48. 5 0.0 
6.28 91.0 267. 0 141, 0 42 .5 0, 0 23, .9 0.0 
6.12 91.5 264. ,5 161, .0 42 .5 0, .0 27. ,0 0.0 
5.40 91.0 245. 5 130, 0 39 .9 0, 0 9. 6 3.1 
6.08 90.5 248. 5 138, .5 42 .5 0, .0 39. ,3 0.0 
6. 66 91.5 266. ,0 132, 0 43 .8 0, 0 17. ,6 0.0 
6.57 89.5 264. .5 149, 5 42 .5 2, .9 30. 3 0.0 
5.85 90.5 246, .5 110, .5 42 .5 0, .0 13. 3 0.0 
4.63 91.0 236. 5 135, 0 38 .6 0. ,0 30. ,8 0.0 
5.77 89.3 245. 9 130. , 1 40 .5 0. 2 26. 5 1.2 
135 
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83057 CONDUCTED AT AMES IN 1983 
PEDIGREE GROUP 
BSSS-2 X BSSS-52 
BSSS-2 X BSSS-59 
BSSS-2 X BSSS-•73 
BSSS-2 X BSSS-81 
BSSS-18 X BSSS-52 
BSSS-18 X BSSS-59 
BSSS-18 X BSSS-73 
BSSS-18 X BSSS-81 
BSSS-37 X BSSS-52 
BSSS-37 X BSSS-59 
BSSS-37 X BSSS-73 
BSSS-37 X BSSS-81 
BSSS-'41 X BSSS-52 
BSSS-U1 X BSSS-59 
BSSS-11 X BSSS-73 
BSSS-11 X BSSS-81 
BSSS-111 X BSSS-156 
BSSS-111 X BSSS-51 
BSSS-111 X BSSS-181 
BSSS-111 X BSSS-200 
BSSS-111 X BSSS-156 
BSSS-111 X BSSS-51 
BSSS-111 X BSSS-181 
BSSS-111 X BSSS-200 
BSSS-111 X BSSS-156 
BSSS-111 X BSSS-51 
BSSS-111 X BSSS-181 
BSSS-111 X BSSS-200 
BSSS-150 X BSSS-156 
BSSS-150 X BSSS-51 
KERNEL EAR EAR COB KERNEL SILK 
YIELD ROW LENGTH DIAM DIAM DEPTH DATE 
MG/HA NO. CM CM CM CM DAYS 
1.16 15.8 17.1 1. 2 2.8 0. 7 91 .0 
6.22 16.6 18.0 1, .7 2.7 1.0 91.5 
3.52 16.2 15.1 1, ,3 2.6 0. 8 96.0 
1.70 16.6 15.0 1, 1 2.6 0. 9 92.0 
5.13 16.0 16.2 1. 3 2.8 0. 8 90.5 
7.02 17.1 16.5 1, 8 2.7 1 . 0 90.0 
1.59 17.0 11.5 1, .5 2.6 0. 9 92.5 
1.85 16.6 16.9 1. 1 2.6 0. 9 93.5 
1.38 15.1 16.6 1. ,3 2.8 0. 8 90.0 
1.52 17.0 17.1 1, .8 2.8 1 . 0 93.0 
3.61 18.1 16.0 1, .5 2.7 0. 9 96.0 
1.21 17.6 16.1 1. 3 2.6 0. 8 93.0 
5.09 11.8 17.1 1. 0 2.6 0. 7 91.0 
5.16 16.1 17.5 1, 6 2.6 1.  0 93.0 
5.10 17.8 17.1 1. ,1 2.6 0. 9 93.0 
5.82 16.0 15.6 1. 5 2.6 0. 9 93.0 
5.21 15.6 15.6 1. ,6 2.6 1. 0 91.5 
5.85 15.6 16.2 1, ,6 2.6 1.  0 91.0 
6.31 15.8 16.8 1, ,6 2.8 0. 9 90.0 
5.61 15.1 16.1 1, .5 2.5 1 .  0 92.0 
6.20 18.1 16.9 1. ,6 2.7 0. 9 92.5 
5. 15 19.1 17. 1 1. ,1 2.6 0. 9 91.5 
1.70 21 .6 16.7 1, 6 2.8 0. 9 92.0 
6.05 19.6 15.0 1, .2 2.6 0. 8 91.5 
3.81 21.8 16.0 1, 9 2.9 1.  0 97.0 
5. 11 19.2 16.9 1. ,6 2.8 0. 9 93.0 
7.72 21.2 17.1 1. ,8 2.9 0. 9 91.5 
5.29 21.2 16.6 1. ,6 2..7 0. 9 91.0 
1.51 19.1 11.5 1, 7 2.7 1. 0 91.5 
5.80 18.0 16.8 1, 9 2.8 1 .  0 92.0 
KERNEL EAR EAR COB KERNEL 
YIELD ROW LENGTH 01 AM DIAM DEPTH 
SILK 
DATE 
MG/HA NO CM CM CM CM DAYS 
BSSS-150 X BSSS-181 1 5 22 21 0 16 7 4 7 2 8 0 9 92.0 
BSSS-150 X BSSS-200 1 5 36 19 0 17 2 4 4 2 6 0 9 91.5 
BSSS-213 X BSSS-100 1 7 77 18 6 22 2 4 4 2 6 0 9 91.5 
BSSS-213 X BSSS-216 1 6 41 18 2 20 2 4 6 2 9 0 8 92.0 
BSSS-213 X BSSS-112 1 6 93 20 4 18 1 4 7 2 8 0 9 91.0 
BSSS-213 X BSSS-158 1 7 52 19 0 20 9 4 3 3 6 0 4 88.5 
BSSS-230 X BSSS-100 1 6 71 17 0 17 1 4 9 2 9 1 0 91.5 
BSSS-230 X BSSS-216 1 7 34 16 2 18.2 4 9 3 0 0 9 90.0 
BSSS-230 X BSSS-112 1 5 89 19 0 14 6 5 1 3 1 1 0 90.5 
BSSS-230 X BSSS-158 1 6 65 15 6 16 2 4 7 2 7 1.0 90.0 
BSSS-233 X BSSS-100 1 5 16 17 2 19 6 4 3 2 8 0 8 94.0 
BSSS-233 X BSSS-216 1 5 61 17 6 17 9 4 4 2 8 0 8 92.0 
BSSS-233 X BSSS-112 1 6 36 17 0 17 1 4 6 2 8 0 9 93.5 
BSSS-233 X BSSS-158 1 6 95 17 4 20 1 4 2 2 5 0 8 92.0 
BSSS-239 X BSSS-100 1 6 85 19 2 19 7 4 6 3 0 0 8 91 .5 
BSSS-239 X BSSS-216 1 7 33 20 4 18 4 4 8 2 8 1 0 88.5 
BSSS-239 X BSSS-n2 1 6 66 18.4 16 3 4 9 2 9 1 0 90.0 
BSSS-239 X BSSS-158 1 6 89 18 6 18 2 4 5 2 6 0 9 89.5 
BSSS-31 X BSSS-122 2 3 97 18 4 16 4 4 4 2 6 0 9 97.0 
BSSS-31 X BSSS-127 2 U 94 17 6 14 5 4 9 2 9 1 0 97.0 
BSSS-31 X BSSS-IIJO 2 1 55 14 4 15 3 4 2 2 6 0 8 103.5 
BSSS-31 X BSSS-137 2 i| 08 16 6 17 8 4 3 2 7 0 8 96.5 
BSSS-58 X BSSS-122 2 2 71 17 0 20 1 4 3 2 6 0 8 90.5 
BSSS-58 X BSSS-127 2 5 86 17 8 17 5 4 8 2 8 1 0 93.5 
BSSS-58 X BSSS-IUD 2 2 68 16 0 19 2 4 2 2 6 0 8 97.0 
BSSS-58 X BSSS-137 2 3 46 17 4 16 4 4 5 2 7 0 9 97.5 
BSSS-87 X BSSS-122 2 3 29 16.2 17 4 4 4 2 8 0 8 96.5 
BSSS-87 X BSSS-127 2 5 12 18 4 16 9 4 8 2 9 0 9 94.5 
BSSS-87 X BSSS-140 2 2 35 15 4 16 6 4 2 2 8 0 7 97.5 
BSSS-87 X BSSS-137 2 5 22 17 4 16 8 4 4 2 7 0 8 95.0 
PEDIGREE GROUP 
BSSS-105 X BSSS-122 2 
BSSS-105 X BSSS-127 2 
BSSS-105 X BSSS-140 2 
BSSS-105 X BSSS-137 2 
BSSS-188 X BSSS-207 2 
BSSS-188 X BSSS-218 2 
BSSS-188 X BSSS-222 2 
BSSS-188 X BSSS-250 2 
BSSS-189 X BSSS-207 2 
BSSS-189 X BSSS-218 2 
BSSS-189 X BSSS-222 2 
BSSS-189 X BSSS-250 2 
BSSS-199 X BSSS-207 2 
BSSS-199 X BSSS-218 2 
BSSS-199 X BSSS-222 2 
BSSS-199 X BSSS-250 2 
BSSS-203 X BSSS-207 2 
BSfeS-203 X BSSS-218 2 
BS8S-203 X BSSS-222 2 
BSSS-203 X BSSS-250 2 
BSSS-236 X BSSS-119 2 
BSSS-236 X BSSS-194 2 
BSSS-236 X BSSS-219 2 
BSSS-236 X BSSS-12 2 
BSSS-242 X BSSS-119 2 
BSSS-2'42 X BSSS-194 2 
BSSS-21(2 X BSSS-219 2 
BSSS-2^2 X BSSS-12 2 
BSSS-136 X BSSS-119 2 
BSSS-136 X BSSS-194 2 
KERNEL EAR EAR COB KERNEL SI LK 
YIELD ROW LENGTH 01 AM OIAM DEPTH DATE 
MG/HA NO. CM CM CM CM DAYS 
2.32 16.6 14.3 4. 2 2. 6 0,8 97.5 
4.45 18, 0 14.5 5. 1 2. 8 1. 1 95.0 
1.30 16. 8 15.6 4. 5 2. 8 0. 9 103.0 
4.03 17, ,0 17.4 4. 5 2. 8 0. 8 94.5 
5.60 16, 2 17.5 4. 6 2. 8 0. 9 93.5 
6.40 18, ,6 16.7 4. 5 2. 6 0. 9 92.5 
5.15 17, .2 15.7 4. 3 2. 6 0. 8 90.0 
6.39 18, ,0 18.2 4. 6 2. 7 0. 9 92.5 
2.34 15, ,6 20.3 4. 3 2. 7 0. 8 95.5 
5.88 18, .0 17.1 4. 3 2. 7 0. 8 95.0 
4.63 18, ,4 17.1 4. 3 2. 6 0, 8 93.0 
4.32 18, ,0 17.3 4. 3 2. 7 0. 8 95.0 
1.45 14, 9 16.7 3. 5 2. 4 0. 5 95.0 
5.04 16. 8 16.6 4. 4 2. 8 0. 8 96.0 
4.87 16, ,4 19.4 4. 4 2. 6 0. 9 93.0 
3.99 16, 2 19.0 4. 4 2. 7 0. 8 95.5 
5.46 17. 2 19.1 4. 6 2. 8 0. 9 96.0 
6.42 18, ,4 18.9 4. 5 2. 7 0. 9 96.0 
6.93 17.8 20.2 4. 5 2. 9 0. 8 93.0 
4.90 16, ,2 20.3 4. 6 2. 8 0. 9 95.5 
5.55 19, 0 15.5 4. 3 2. 9 0. 7 96.0 
5.87 14. 6 18.3 4. 6 2. 8 0. 9 95.5 
3.67 17, .8 8.0 4. 5 2. 8 0. 8 96.0 
6.09 19, ,4 17.8 4. 4 2. 6 0. 9 94.5 
4.09 18, .0 17.0 4. 3 2. 7 0. 8 97.5 
4.27 16, ,0 17.8 4. 3 2. 7 0. 8 97.5 
4.60 17, ,4 16.6 4. 5 2. 8 0. 8 96.0 
4.05 20, .2 13.9 4. 2 2. 6 0. 8 97.5 
5.82 18, 6 16.8 4. 2 2. 7 0. 8 93.5 
6.28 13, ,0 17.1 4. 1 2. 5 0. 8 91.0 
GROUP 
BSSS-136 X BSSS-219 2 
BSSS-136 X BSSS-12 2 
BSSS-88 X BSSS-119 2 
BSSS-88 X BSSS-194 2 
BSSS-88 X BSSS-219 2 
BSSS-88 X BSSS-12 2 
BSSS-2 X BSSS-31 3 
BSSS-2 X BSSS-58 3 
BSSS-2 X BSSS-87 3 
BSSS-2 X BSSS-105 3 
BSSS-18 X BSSS-31 3 
BSSS-18 X BSSS-58 3 
BSSS-18 X BSSS-87 3 
BSSS-18 X BSSS-105 3 
BSSS-37 X BSSS-31 3 
BSSS-37 X BSSS-58 3 
BSSS-37 X BSSS-87 3 
BSSS-37 X BSSS-105 3 
BSSS-m X BSSS-31 3 
BSSS-41 X BSSS-58 3 
BSSS- X BSSS-87 3 
BSSS-11 X BSSS-105 3 
BSSS-111 X BSSS-188 3 
BSSS-111 X BSSS-189 3 
BSSS-111 X BSSS-199 3 
BSSS-n 1 X BSSS-203 3 
BSSS-IIU X BSSS-188 3 
BSSS-114 X BSSS-189 3 
BSSS-ll'l X BSSS-199 3 
BSSS-114 X BSSS-203 3 
KERNEL EAR EAR COB KERNEL SILK 
YIELD ROW LENGTH DIAM DIAM DEPTH DATE 
MG/HA NO CM CM CM CM DAYS 
'1.70 16 8 17.7 4. 3 2 7 0 8 89.0 
<1.47 17 8 15.9 4. 3 2 5 0 9 93.5 
4.79 22 6 14.4 4. 5 2 7 0 9 94.5 
3.72 21 6 15.5 4. 7 2 7 1 0 92.5 
4. 36 21 2 15.8 4. 6 2 7 0 9 94.0 
4.41 21 8 12.4 4. 5 2 5 1 0 93.5 
3.88 16 4 16.6 4. 0 2 6 0 7 94.0 
3.36 15 0 15.4 4. 4 2 7 0 8 100.0 
4.54 16 2 16.0 4. 5 2 7 0 9 96.5 
2.34 16 0 15.6 4. 4 2 7 0 8 95.0 
3.83 16 8 15.3 4. 6 2 8 0.9 97.5 
5.59 18 0 17.0 4. 5 2 7 0 9 93.5 
6.29 16 2 15.9 4. 4 2 7 0 8 93.0 
4.52 15 6 17.0 5. 8 2 7 1 6 95.0 
2.93 18 2 13.5 4. 6 2 8 0 9 100.0 
3.36 16 8 16.8 4. 2 2 8 0 7 96.5 
3.20 17 3 16.4 4. 3 2 7 0 8 94.0 
3.25 16 6 15.7 4. 6 2 7 0.9 98.0 
5. 10 15 8 17.0 4. 8 2 8 1 0 95.5 
3.87 16 2 17.8 4. 1 2 6 0 8 95.0 
4.76 15 4 17.0 4. 4 2 6 0 9 95.5 
4.38 15 4 16.8 4. 5 2 8 0 8 97.5 
6.13 15 4 15.8 4. 5 2 6 0 9 92.0 
4,33 16 4 17.1 4. 5 2 6 0 9 95.0 
5. 10 13 4 17.6 4. 5 2 6 0 9 96.0 
4.78 14 4 16.8 4. 5 2 8 0 8 94.5 
5.64 18 6 16.9 4. 4 2 6 0 9 93.0 
5.08 18 6 18.6 4. 4 2 6 0 9 93.5 
5.56 16 8 16.3 4 3 2 6 0 8 94.5 
6.72 18 0 17.5 4. 6 2 7 0 9 93.5 
PEDIGREE 
BSSS-141 X BSSS-188 
BSSS-141 X BSSS- 189 
BSSS-141 X BSSS- 199 
BSSS-141 X BSSS-203 
BSSS-150 X BSSS-188 
BSSS-•150 X BSSS-189 
BSSS-150 X BSSS-199 
BSSS-150 X BSSS-203 
BSSS-213 X BSSS-236 
BSSS-213 X BSSS-242 
BSSS-213 X BSSS-136 
BSSS-213 X BSSS-88 
BSSS-230 X BSSS-236 
BSSS-230 X BSSS-242 
BSSS-230 X BSSS-136 
BSSS-230 X BSSS-88 
BSSS-233 X BSSS-236 
BSSS-233 X BSSS-242 
BSSS-233 X BSSS-136 
BSSS-233 X BSSS-88 
BSSS-•239 X BSSS-236 
BSSS-239 X BSSS-242 
BSSS-239 X BSSS-136 
BSSS-239 X BSSS-88 
BSSS-52 X BSSS-122 
BSSS-52 X BSSS-127 
BSSS-52 X BSSS-140 
BSSS-52 X BSSS-137 
BSSS-59 X BSSS-122 
BSSS-59 X BSSS-127 
GROUP 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
'» 
1 
4 
4 
4 
4 
KERNEL EAR EAR 
YIELD ROW LENGTH DIAM 
COB KERNEL 
DIAM DEPTH 
SILK 
DATE 
MG/HA NO. CM CM CM CM DAYS 
5.15 19. 6 16, 2 4, .5 2, 6 0. 9 93.0 
4.21 20. 0 17, . 1 4, .5 2, .7 0, .9 94.0 
5.03 17. 8 16.4 4, 5 2.7 0, 9 93.5 
6.27 19. 0 18, . 1 4, .7 2, .8 0, .9 93.0 
5.67 18. 8 15. ,6 4, .4 2. . 6  0, .9 93.0 
4.20 19. 4 16, . 1 4, ,3 2, ,6 0.8 95.0 
4.15 17. 8 15, .5 4, ,6 2, ,6 1, 0 94.0 
6.04 18. 2 18. 3 4, 7 2. 8 0, 9 94.0 
6.46 19. 8 20. 5 4. 6 2. 9 0, .8 94.5 
4.28 17. 6 21. , 1 4, 4 2.8 0, 8 98.0 
6. 19 17. 6 19. ,6 4, 3 2. 6 0. 8 93.0 
5.99 22. 8 17. ,3 4. ,7 2. 6 1. ,0 92.0 
6.69 18. 8 18, .9 5. . 1 3. . 1 1, 0 92.5 
5.37 17. 4 19, 2 4. 9 2. ,9 1, 0 95.0 
5.33 15. 4 15. , 1 4. 5 2. 7 0, ,9 87.5 
5.31 20. 4 13. 9 4, .9 2. ,8 1, .1 91.0 
7.22 16. 2 21, . 1 4, .4 2. 8 0, 8 94.0 
3.11 18. 2 20. ,0 4, .4 2. ,7 0, 8 96.0 
5.91 15. 2 18. ,6 4, ,3 2.6 0, .8 89.0 
5.57 20. 0 16. 0 4. ,4 2. 7 0, .8 91.5 
6.11 18. 6 18. , 1 4. 9 2. 9 1, .0 92.5 
6.57 20. 0 19. 8 4. ,7 2. 8 0, .9 95.0 
5.88 18. 2 18. 7 4. 5 2. 7 0. . 9  90.5 
5.73 21. 0 16. , 1 4. ,6 2. ,6 1, .0 92.5 
4.17 15. 4 17. ,5 4. ,5 2. 8 0, .8 90.0 
5.49 16. 2 18. 2 4. 7 3. 0 0, 8 92.0 
3.51 14. 4 17. 9 4. , 1 2. 8 0. ,7 94.5 
4.81 16. 6 15. ,4 4, .5 2. ,8 0, 8 91 .0 
6.26 18. 0 19. 7 4. ,5 2. 6 0, 9 93.0 
5.81 19. 2 14. 9 5, 0 2. 8 1. , 1 92.0 
PEDIGREE 
BSSS-59 X BSSS-140 
BSSS-•59 X BSSS- 137 
BSSS-73 X BSSS-122 
BSSS-73 X BSSS-127 
BSSS-73 X BSSS-140 
BSSS-73 X BSSS-137 
BSSS-81 X BSSS-122 
BSSS-81 X BSSS-127 
BSSS-81 X BSSS-140 
BSSS-81 X BSSS-137 
BSSS-156 X BSSS-207 
BSSS-156 X BSSS-218 
BSSS-156 X BSSS-222 
BSSS-156 X BSSS-250 
BSSS-51 X BSSS-207 
BSSS-51 X BSSS-218 
BSSS-51 X BSSS-222 
BSSS-51 X BSSS-250 
BSSS-181 X BSSS-207 
BSSS-181 X BSSS-218 
BSSS-181 X BSSS-222 
BSSS-181 X BSSS-250 
BSSS-200 X BSSS-207 
BSSS-200 X BSSS-218 
BSSS-200 X BSSS-222 
BSSS-200 X BSSS-250 
BSSS-100 X BSSS-119 
BSSS-100 X BSSS-194 
BSSS-100 X BSSS-219 
BSSS-100 X BSSS-12 
Yl ELD 
KERNEL 
ROW 
EAR 
LENGTH 
EAR 
DIAM 
COB 
DIAM 
KERNEL 
DEPTH 
SILK 
DATE 
MG/HA NO, CM CM CM CM DAYS 
5. 33 15. ,2 19. 3 4. ,6 2, 8 0, ,9 97.5 
5.79 18, .8 15.4 4, 6 2, 8 0, 9 91.0 
3.64 18, .6 17, . 1 4, 4 2, .5 0, .9 94.0 
5.59 18, 4 17, 5 4, 7 2, .7 1, .0 92.5 
3.35 17, 0 16. 5 4, 3 2, .8 0, .8 96.0 
3.19 17, .8 16, .8 4, .4 2, 6 0, .9 96.5 
3.70 17, 2 15. ,8 4, .0 2, .5 0, 8 92.5 
5.96 18. 8 16, 7 4. 9 2, 6 1. , 1 92.5 
4.58 16, .4 17, 8 4, ,3 2, .5 0, .9 95.5 
4.71 18. ,4 16, 0 4, 4 2, 6 0, 9 92.0 
3.48 18, .0 18, ,6 4, .8 2, .8 1, .0 97.5 
2.96 18, ,4 15, . 1 4, .5 2, 7 0, 9 98.0 
4.92 19. ,4 15, 6 4, .5 2, 6 0. 9 97.0 
4.17 18, .4 17, ,7 4. ,7 2, .7 1, 0 96.5 
4.61 18, 4 15, 7 4, 4 2, .7 0.8 96.0 
5.45 20, ,2 17, ,3 4, .7 2, .7 1 , 0 95.0 
4.74 19.2 16, 2 4, ,3 2, ,5 0. 9 92.0 
5.62 20. ,0 18, ,8 4, .6 2. 7 0. 9 94.0 
5.59 18, 0 19, ,4 4, .7 3, 0 0. 8 94.0 
4.94 20, . 6  14. ,7 4, .7 2, ,6 1. 0 94.5 
4.79 19. 8 18. 9 4, .4 2, .8 0. 8 91.5 
5.23 20. 4 18, 0 4, ,6 2. 8 0.9 93.5 
5.90 19. 8 16. ,7 4, 5 2. 6 0. 9 94.5 
5.64 17, .6 16, 3 4, .6 2, 6 1. 0 93.0 
5.96 20, ,4 18, 5 4, ,5 2. 6 0. 9 90.0 
5.38 19. 8 17. 8 4, , 3 2. 6 0.8 94.0 
6.39 19. ,6 19. 2 4, ,4 2. 8 0. 8 95.0 
5.82 14. 4 20. 2 4. 2 2. 8 0. 7 94.5 
6.07 19, 0 20, ,0 4, ,6 2, 9 0. 8 92.5 
3.62 17. 6 17. 0 4, , 1 2. 7 0. 7 96.0 
KERNEL EAR EAR COB KERNEL SILK 
PEDIGREE GROUP YIELD ROW LENGTH DIAM DIAM DEPTH DATE 
MG/HA NO. CM CM CM CM DAYS 
BSSS-216 X Bsss-ng 5, .99 18.1» 19, ,2 4. G 2, .9 0. 9 93.5 
BSSS-216 X BSSS-191 li 6. 20 16.1» 18. .3 1». 7 2, .9 0. 9 94.0 
BSSS-216 X BSSS-219 I4, 81 18.2 11». ,2 1». 5 2. 8 0. 8 95.0 
BSSS-216 X BSSS-12 H 5, .19 21 .0 16. 8 1». ,6 2. 7 0. 9 95.0 
BSSS-112 X BSSS-119 4 5. ,78 18.1» 16, . 1 1». 6 2. .9 0. 8 95.0 
BSSS-112 X BSSS-19'I 4 6. 26 16.2 17. 8 i|. 8 2. 8 1 , 0 93.5 
BSSS-112 X BSSS-219 4 5. , 30 18.1» 15, ,8 1». 8 3. 0 0. 9 95.0 
BSSS-112 X BSSS-12 1 I \ .  95 19.6 16, 11 1». 6 2, .7 0. 9 95.5 
BSSS-158 X BSSS-119 4 5. ,62 18.0 18, ,8 1». 1» 2, .8 0. 8 96.0 
BSSS-158 X BSSS-194 1 5. , 11 15.1» 16, ,6 1». 1» 2, .6 0. 9 92.5 
BSSS-158 X BSSS-219 1 5, 79 18.1» 18, ,6 1». 5 2, .8 0. 8 95.0 
BSSS-158 X BSSS-12 88 19.6 16, 2 1». 2 2, 6 0.8 95.0 
MEAN: 5. ,06 
CO 
17, , 1 1». 5 2, .7 0.9 93.8 
PEDIGREE 
BSSS-2 X BSSS-52 
BSSS-2 X BSSS-59 
BSSS-2 X BSSS-73 
BSSS-2 X BSSS-81 
BSSS-18 X BSSS-52 
BSSS-18 X BSSS-59 
BSSS-18 X BSSS-73 
BSSS-18 X BSSS-81 
BSSS-37 X BSSS-52 
BSSS-37 X BSSS-59 
BSSS-37 X BSSS-73 
BSSS-37 X BSSS-81 
BSSS-m X BSSS-52 
BSSS-41 X BSSS-59 
BSSS-41 X BSSS-73 
BSSS-41 X BSSS-81 
BSSS-111 X BSSS-156 
BSSS-111 X BSSS-51 
BSSS-in X BSSS-181 
BSSS-111 X BSSS-200 
BSSS-114 X BSSS-156 
BSSS-114 X BSSS-51 
BSSS-114 X BSSS-181 
BSSS-114 X BSSS-200 
BSSS-141 X BSSS-156 
BSSS-141 X BSSS-51 
BSSS-141 X BSSS-181 
BSSS-141 X BSSS-200 
BSSS-150 X BSSS-156 
BSSS-150 X BSSS-51 
PLANT EAR PLANTS ROOT STALK EAR 
GROUP HEIGHT HEIGHT PER HA LODGED LODGED NUMBER TRANS 
CM CM XIOOO % % % 
206. 5 92. ,0 45.4 0. ,0 13.2 92, . 1 64 .5 
212, .5 95. 5 45.4 2, .6 5.3 89, .5 64, .0 
191. 0 90. 0 46.6 0, 0 0.0 84. 7 64, .0 
201. ,0 97. 5 38.2 3. 8 30.2 101. ,0 64, .0 
195, ,5 104. 5 45.4 0, 0 0.0 94. ,7 64, .5 
187. 5 101. 0 45.4 0, .0 7.9 103. 0 64, 0 
175. ,0 92. 0 46.6 10, .0 0.0 100. ,0 64, 0 
177, 0 97. 5 40.6 5, .9 5.9 100. ,0 64, .0 
185. 5 73. 5 47.8 2, .5 5.0 97. 5 64, ,5 
182. ,5 80. 0 43.0 0. 0 0.0 94. 4 64, .0 
160. 0 67. ,0 46.6 0. ,0 0.0 71. 8 64, .0 
167. ,0 82. ,5 45.4 0. 0 7.9 92.1 64, .5 
215. 0 99. 0 44.2 10, 8 10.8 100. 0 65. ,0 
221 . ,0 107. 5 37.0 0, 0 17.1 118. ,0 64, ,5 
175. 5 85. 5 45.4 2, .6 21.1 100. ,0 64, .0 
203 . ,0 99. 5 43, .0 13. 9 27. 8 100.0 64. ,0 
205. ,0 102. 5 45, .4 2. 8 5. 3 97.5 64, ,0 
206. ,5 101. 0 44, 2 0. ,0 12. 9 94.6 64, .0 
186. 5 90. 0 46, .6 2, 5 0. 0 97.6 64, .0 
219. 5 105. 0 45, .4 2, .6 2. 6 94.7 64, ,0 
186. 0 89. ,0 45, ,4 0. ,0 2. 6 100.0 64. ,0 
201. ,5 98. 0 47, .8 12. 5 12. 5 95.0 64. 0 
179. ,0 83. ,5 45, ,4 7. 9 10. 5 97.4 64. ,0 
202. 5 94. 5 49, .0 2. 6 2. 6 97.7 64. 0 
189. ,0 85. 0 45, .4 0. ,0 0. 0 76.3 64. 0 
208. ,0 100. ,5 45, ,4 2. 6 28. 9 94.7 64. 0 
184. 5 88. ,0 45, .4 0. ,0 16. 5 88.2 64. 5 
201 . 0 94. 0 45, .4 0. 0 7. 9 81.6 64. 0 
200. 0 92. ,5 40, ,6 2. 5 2. 5 96.4 64. 0 
209. 0 108. ,0 44, .2 16. . 1 21 . 5 91.7 64. 0 
PEDIGREE GROUP 
BSSS-150 X BSSS-181 
BSSS-150 X BSSS-200 
BSSS-213 X BSSS-100 
BSSS-213 X BSSS-216 
BSSS-213 X BSSS-n2 
BSSS-213 X BSSS-158 
BSSS-230 X BSSS-100 
BSSS-230 X BSSS-216 
BSSS-230 X BSSS-112 
BSSS-230 X BSSS-158 
BSSS-233 X BSSS-100 
BSSS-233 X BSSS-216 
BSSS-233 X BSSS-112 
BSSS-233 X BSSS-158 
BSSS-239 X BSSS-100 
BSSS-239 X BSSS-216 1 
BSSS-239 X BSSS-112 1 
BSSS-239 X BSSS-158 1 
BSSS-31 X BSSS-122 2 
BSSS-31 X BSSS-127 2 
BSSS-31 X BSSS-140 2 
BSSS-31 X BSSS-137 2 
BSSS-58 X BSSS-122 2 
BSSS-58 X BSSS-127 2 
BSSS-58 X BSSS-1 liO 2 
BSSS-58 X BSSS-137 2 
BSSS-87 X BSSS-122 2 
BSSS-87 X BSSS-127 2 
BSSS-87 X BSSS-I/JO 2 
BSSS-87 X BSSS-137 2 
PLANT EAR PLANTS ROOT STALK EAR 
HEIGHT HEIGHT PER HA LODGED LODGED NUMBER TRANS 
CM CM XI000 % % % 
184. 5 90. 5 43. 0 2. 6 35.0 89, 5 64, .0 
2011. ,5 101. 5 0. ,0 13.2 94, ,7 64, ,5 
231). 5 1 lit. 5 44. 2 0. 0 2.6 114, .0 64, .0 
230. 5 121. 5 45. 4 36.8 7.9 84. ,2 64, ,0 
238. 0 118. ,0 43. ,0 41. 3 11.5 100. ,0 64, .0 
227. 5 103. 5 45. ,4 7. 9 23.7 97. ,4 64, .0 
2'I7. 5 108.0 43. ,0 8. 8 42.6 106, ,0 64, ,0 2I»3. ,0 1 17. 5 45. ,4 39. 5 47.4 103, .0 64, ,0 
235. ,0 118. ,0 45. ,4 39, .5 21.1 97, .4 64. 0 
229. ,0 100.5 46. 6 18, ,0 38.6 100, ,0 64, .5 
230. ,0 112. ,0 45. ,4 2. 6 21.1 97, .4 64, .0 
220. ,5 108. 5 45. ,4 5. 3 71 . 1 100, ,0 64, .0 
227.5 110.5 45. ,4 0. ,0 7.9 92, .1 64, .0 
228. ,0 96. ,5 44. 2 2, .5 23.5 106, .0 64.0 
236. 0 120. 5 44. 2 0, .0 27.3 94, ,7 64, .0 
222. 5 121 . 5 46. ,6 2, .6 38.2 100, ,0 64, .0 
223. 5 121 . ,0 45. ,4 2, ,6 10.5 100, .0 64, .0 
231 . ,0 113. ,0 49. 0 4, ,9 19.3 97, ,7 64, .0 
196. ,5 106. 0 39. ,4 0, .0 0.0 103, .0 64, ,0 
209. ,5 96. 0 44. ,2 2, 5 7.5 92 .5 64, .0 
222. ,0 112. ,0 43.0 0, ,0 0.0 65, ,6 64, ,0 
198. 0 92. 5 43, ,0 0, .0 0.0 87, .5 64, .0 
169. 5 6i|. 5 19, , 1 0, .0 6.3 87, .5 64, .0 
190. 5 84. 5 40. 6 2. 9 14.7 109, 0 64. 0 
195. 5 81». ,0 23. ,9 0. 0 10.0 107, .0 61-. ,0 
207. 0 9l|. 5 45. 4 0. ,0 5.3 81 , 6 64. ,0 
207, 0 109. ,5 44. ,2 0. ,0 0.0 79, . 1 64. 0 
216, 0 107. ,5 34. ,7 7. , 1 0.0 111.0 64. ,0 
2'i2, 0 125. 5 40. 6 3, .1 2.8 100, ,0 64, .0 
222, .5 112. 0 45. ,4 0, .0 5.3 92, , 1 64, .0 
PEDIGREE GROUP 
BSSS-105 X BSSS-122 2 
BSSS-105 X BSSS-127 2 
BSSS-105 X BSSS-110 2 
BSSS-105 X BSSS-137 2 
BSSS-188 X BSSS-207 2 
BSSS-188 X BSSS-218 2 
BSSS-188 X BSSS-222 2 
BSSS-18B X BSSS-250 2 
BSSS-189 X BSSS-207 2 
BSSS-189 X BSSS-218 2 
BSSS-189 X BSSS-222 2 
BSSS-189 X BSSS-250 2 
BSSS-199 X BSSS-207 2 
BSSS-199 X BSSS-218 2 
BSSS-199 X BSSS-222 2 
BSSS-199 X BSSS-250 2 
BSSS-203 X BSSS-207 2 
BSSS-203 X BSSS-218 2 
BSSS-203 X BSSS-222 2 
BSSS-203 K BSSS-250 2 
BSSS-236 X BSSS-119 2 
BSSS-236 X BSSS-191 2 
BSSS-236 X BSSS-219 2 
BSSS-236 X BSSS-12 2 
BSSS-212 X BSSS-119 2 
BSSS-212 X BSSS-191 2 
BSSS-212 X BSSS-219 2 
BSSS-212 X BSSS-12 2 
BSSS-136 X BSSS-119 2 
BSSS-136 X BSSS-191 2 
PLANT EAR PLANTS ROOT STALK EAR 
HEIGHT HEIGHT PER HA LODGED LODGED NUMBER TRANS 
CM CM XIOOO % % % 
199, .5 100, .5 10, ,6 11, 2 3. 1 99.7 61, .0 
205, ,0 102, ,0 38, 2 0, .0 9. 1 93.8 61, ,0 
239. 5 111, .0 27, .5 0, .0 0. 0 65.5 61, .0 
221, ,5 115, .5 11, .2 0, 0 5. 1 91.6 61, .0 
219, 5 105, .5 11 , .8 12. 0 2. 6 97.9 61, ,0 
187. ,5 100, .0 13, .0 23, .7 5. 0 101.0 61, 0 
193, 0 88, .5 16, .6 2, .5 0. 0 100.0 61, ,5 
212, .0 109, .5 16, .6 7, .8 18. 0 99.9 61, .0 
221, ,0 99. 5 15, ,5 7, . 1 0. 0 138.0 61, ,0 
212. 0 105. 0 15. ,1 0, 0 2. 6 97.1 61, ,0 
180. 0 86. ,5 15, ,1 0. 0 2. 6 100.0 61, .5 
203, 5 101. 0 11, 8 0, 0 5. 7 88.1 61, ,0 
228, .0 102. 5 9, ,6 16. 7 0. 0 125.0 61, .0 
195, 0 90. 0 15. ,1 0. ,0 7. 9 105.0 61, .0 
203, ,0 91.0 15, .1 0, 0 2. 6 100.0 61. 0 
211, ,5 100, 0 27, ,5 12. 5 8. 7 105.0 61, ,0 
230, .0 111, 0 11, .8 0, .0 12. 5 107.0 61. ,0 
227. 0 111, .0 15. ,1 2, .8 0. 0 108.0 61, ,0 
213. ,0 102. ,5 15. ,1 0, 0 5. 3 105.0 61, ,0 
229, ,0 Ill, 0 16. ,6 0, .0 7. 8 86.8 61, .0 
252, 0 125. 0 15. ,1 2, 6 15. 8 108.0 61, .0 
252. 0 138. ,0 15, .1 12, .8 10. 6 90.0 61, .0 
222, 5 102.0 35.8 8, ,3 8. 3 87.5 61, ,0 
221, 5 127. 5 16, ,6 10, . 3 2. 6 99.9 61. 0 
231 , 0 121. 0 15, .1 0, 0 36. 9 85.0 61, ,0 
250, 5 135. 5 11, 2 10, 8 13. 1 91.7 61. ,0 
215. 5 107. 5 11. ,2 0, .0 11. 0 97.2 61, .0 
220. ,0 121. 5 38. 2 37, ,5 25. 0 122.0 61, .0 
217. 5 95. 5 15, 1 0, .0 2. 6 103.0 61, .0 
211, ,5 101. ,5 50. 2 7, .0 18. 6 88.6 61, ,0 
PLANT EAR PLANTS ROOT STALK EAR 
PEDIGREE GROUP HEIGHT HEIGHT PER HA LODGED LODGED NUMBER TRANS 
CM CM XI000 % % % 
BSSS-136 X BSSS-219 2 186. 0 80. 0 33 ,5 0. 0 0. 0 101. 0 64.0 
BSSS-136 X BSSS-12 2 199. 0 100. 0 47, .8 0. 0 5. 0 112. ,0 64.0 
BSSS-88 X BSSS-119 2 210. ,0 102. 5 45, .4 0. 0 5. ,0 106, .0 64.0 
BSSS-88 X BSSS-19't 2 196. 5 95. 5 25, . 1 0. 0 14. 5 110, .0 64.0 
BSSS-88 X BSSS-219 2 188. 5 84. 0 34, .7 3. 1 9. ,4 109. ,0 64.0 
BSSS-88 X BSSS-12 2 17'l, 0 92. 5 44, .2 0. 0 24. 3 105. 0 64.0 
BSSS-2 X BSSS-31 3 197. 0 76. 5 46, .6 23. 4 5. ,0 89. ,9 64.0 
BSSS-2 X BSSS-58 3 213. 5 96. 0 45, .4 28. 9 0. 0 81. 6 64.0 
BSSS-2 X BSSS-87 3 2214. 5 103. 0 46, .6 8. 3 13. , 1 94, 8 64.0 
BSSS-2 X BSSS-105 3 220. 5 97. 5 26, .3 11 . 1 9. ,4 88, .5 64.0 
BSSS-18 X BSSS-31 3 184. 0 90. 0 45, .4 18. 4 2. 6 97.4 64.0 
BBSS-18 X BSSS-58 3 173. 5 74. 5 44, .2 5. 4 2. 6 103, 0 64.0 
BSSS-18 X BSSS-87 3 217. ,0 115. 0 41, .8 2. 8 0. ,0 109, 0 64.0 
BSSS-18 X BSSS-105 3 195. 5 105. 0 37, .0 5. 3 2. 6 85, ,3 64.0 
BSSS-37 X BSSS-31 3 189. 5 85. 5 44, .2 5. 3 11. ,0 103, 0 64.0 
BSSS-37 X BSSS-58 3 182. ,0 67. 5 47, .8 2. 6 7. ,9 80.5 64.0 
BSSS-37 X BSSS-87 3 206. ,0 91. 5 33, .5 10. 5 2. ,6 100, 0 64.0 
BSSS-37 X BSSS-105 3 191 . 5 83. 0 44, .2 2. 6 8. ,2 86, .3 64.0 
BSSS-41 X BSSS-31 3 219. 5 103. 5 44. ,2 5. 4 8. 0 94. 7 6' .0 
BSSS-U1 X BSSS-58 3 205. 5 82. 0 38, 2 9. 9 9. ,9 123, 0 64.0 
BSSS-liI X BSSS-87 3 239. 5 121». 0 38. 2 0. 0 5. 3 102. ,0 64.0 
BSSS-U1 X BSSS-105 3 228. 0 112. 0 45, 4 18. 6 10.6 89. ,4 64.0 
BSSS-in X BSSS-188 3 196. 5 101. 0 45. 4 0. 0 2. 6 97. ,4 64.0 
BSSS-111 X BSSS-189 3 212. 0 97. 0 43. 0 0. 0 5. 6 86. . 1 64.0 
BSSS-111 X BSSS-199 3 222. 5 94. 0 44, .2 5. 4 10. ,5 92. , 1 64.0 
BSSS-111 X BSSS-203 3 229, ,0 107. 5 45, .4 0. 0 2. ,6 78. ,9 64.0 
Bsss-nu X BSSS-188 3 195. 5 95. 5 45, .4 47. 4 5. ,3 100. 0 64.0 
BSSS-111} X BSSS-189 3 208. 0 95. 0 47. 8 0. 0 10. 0 85. ,0 64.0 
Bsss-1 in X BSSS-199 3 203. ,5 91. 0 45 .4 21. 1 2. ,6 103. 0 64.0 
BSSS-lin X BSSS-203 3 217. ,0 108. 5 44, .2 0. 0 0. 0 103. ,0 64.0 
PEDIGREE GROUP 
BSSS-nn X BSSS-188 3 
BSSS-141 X BSSS-189 3 
BSSS-141 X BSSS-199 3 
BSSS- 141 X BSSS-203 3 
BSSS- 150 X BSSS-188 3 
BSSS-•150 X BSSS-189 3 
BSSS-150 X BSSS-199 3 
BSSS-150 X BSSS-203 3 
BSSS-213 X BSSS-236 3 
BSSS-213 X BSSS-242 3 
BSSS-213 X BSSS-136 3 
BSSS-213 X BSSS-88 3 
BSSS-230 X BSSS-236 3 
BSSS-230 X BSSS-242 3 
BSSS-230 X BSSS-136 3 
BSSS-230 X BSSS-88 3 
BSSS-233 X BSSS-236 3 
BSSS-233 X BSSS-242 3 
BSSS-233 X BSSS-136 3 
BSSS-233 X BSSS-88 3 
BSSS-239 X BSSS-236 3 
BSSS-239 X BSSS-242 3 
BSSS-239 X BSSS-136 3 
BSSS-239 X BSSS-88 3 
BSSS-52 X BSSS-122 4 
BSSS-52 X BSSS-127 4 
BSSS-52 X BSSS-140 4 
BSSS-52 X BSSS-137 4 
BSSS-59 X BSSS-122 4 
BSSS-59 X BSSS-127 4 
PLANT EAR PLANTS ROOT STALK EAR 
HEIGHT HEIGHT PER HA LODGED LODGED NUMBER TRANS 
CM CM X1000 % % % 
197, .5 94, ,0 43. 0 22. ,2 5. ,6 91, .7 61 .0 
195, ,0 90. ,0 31. , 1 0. 0 3. 8 100. 0 64. 0 
215, .0 90.0 45. ,4 13. ,2 7. 9 94. ,7 64. 0 
221 , .5 102. 5 44, .2 0. 0 11. , 1 86. ,4 64. 0 
200, .5 94. ,5 44, ,2 10. 8 2. ,6 86. 5 64. ,0 
204, .5 98. 5 45, .4 0. ,0 8. . 1 81. ,7 64.0 
213, .5 99. ,0 46. 6 2. ,6 7. 8 94. 9 64. 0 
220, ,5 101. 0 45. ,4 0. ,0 23. 7 100. ,0 64. 0 
233, .5 115. ,0 45. ,4 50. ,0 5. 3 100. ,0 64. 0 
226, .5 117. 5 44. 2 43. 7 16. . 1 72, ,7 64. 0 
220, .5 103. ,0 44. 2 5. ,6 10.7 108. ,0 64. 0 
190. 5 94. 5 43.0 13. . 9  16, 7 103, ,0 64. 0 
244, .5 114. ,0 45. 4 42. .1 13. ,2 86. 8 64. 0 
22?, ,0 104. 5 37. 0 12. ,2 23. 7 90. ,6 64. 0 
215. 5 92. 5 46. ,6 13. ,0 38. ,9 100.0 64. ,0 
197, .5 91. 5 43. ,0 14. , 1 26. 9 101. ,0 64. ,0 
243, ,0 117. 0 45. ,4 0. 0 10, 0 97. ,8 64. 0 
221 , .0 113. 0 17. 9 0. 0 22. ,2 111. ,0 64. ,0 
202, .5 92.5 45. ,4 2. ,6 7. 9 97. ,4 64. 0 
187, .0 94. ,0 46. 6 2. ,6 48. 9 105. 0 64. 0 
236, 0 122. ,5 43. 0 2. ,8 16. ,7 100. 0 64. 0 
242, .5 135. 0 46. ,6 10. 3 23. 2 94. 9 64. 0 
202. ,0 95. 0 40. 6 0. 0 3. .3 107. 0 64. 0 
184. ,0 94. 5 44. 2 5. 6 10. 5 105. ,0 64. ,0 
198. 5 92. 5 45. ,4 5. 3 7. 9 86. 8 64. 5 
218. ,0 105. 0 49. 0 2, 5 0. ,0 97. ,6 64. 5 
236. 0 1 15. 5 44. 2 2. 8 10. ,7 94. 7 65. 0 
227. ,0 102. ,0 50. 2 5. 3 9. 2 90. 8 65. ,0 
207. 5 100. ,5 45. 4 21. 1 10. ,5 103. 0 64. 0 
203. 0 91. 0 44. 2 2. 6 13. 5 89. 2 64. 0 
PEDIGREE 
BSSS-59 X BSSS-140 
BSSS-59 X BSSS-137 
BSSS-73 X BSSS-122 
BSSS-73 X BSSS-127 
BSSS-73 X BSSS-140 
BSSS-73 X BSSS-137 
BSSS-81 X BSSS-122 
BSSS-81 X BSSS-127 
BSSS-81 X BSSS-140 
BSSS-81 X BSSS-137 
BSSS-156 X BSSS-207 
BSSS-156 X BSSS-218 
BSSS-156 X BSSS-222 
BSSS-156 X BSSS-250 
BSSS-51 X BSSS-207 
BSSS-51 X BSSS-218 
BSSS-51 X 8SSS-222 
BSSS-51 X BSSS-250 
BSSS-181 X BSSS-207 
BSSS-181 X BSSS-218 
BSSS-181 X BSSS-222 
BSSS-181 X BSSS-250 
BSSS-200 X BSSS-207 
BSSS-200 X BSSS-218 
BSSS-200 X BSSS-222 
BSSS-200 X BSSS-250 
BSSS-100 X BSSS-119 
BSSS-100 X BSSS-194 
BSSS-100 X BSSS-219 
BSSS-100 X BSSS-12 
GROUP 
1 
U 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
PLANT EAR PLANTS ROOT STALK EAR 
HEIGHT HEIGHT PER HA LODGED LODGED NUMBER TRANS 
CM CM X1000 % % % 
241 . 5 119. 0 46, 6 0, 0 0. 0 95. ,2 64, .0 
221. ,0 104. 5 46, .6 0. 0 12, .9 92. 5 64, .0 
179. 0 81. 5 45, .4 0, ,0 0, 0 81 . 6 64, ,0 
198.5 92. 5 45, .4 0.0 5, 3 94. ,7 64, ,0 
211 , .5 105. ,0 45, ,4 2. 6 2, 6 84. ,2 64.0 
193, .0 89. 0 45.4 0. ,0 7, 9 86. 8 64, .0 
185. 0 96. 5 45, ,4 15, .8 34, .2 103. 0 64, .0 
204. 0 103. 0 44. ,2 15, ,9 29, .8 97, ,4 64, .0 
209. 5 106, .5 44, .2 0, .0 13, .5 92, .0 64, .0 
199. 0 97. ,5 45, .4 18, 4 18, 4 97, 4 64, 0 
225. 0 101. 0 28, 7 0. ,0 7, . 1 107, .0 64, .5 
196. 0 98. 5 45, .4 5, .3 2, .6 78, .9 64, .0 
202. ,0 100, 5 45, .4 0, 0 0, 0 97, ,4 64, .0 
216. 0 106. 0 37, 0 2. 8 9, ,4 101, .0 64, .0 
226. 0 115. 5 45, .4 32. ,2 23, .9 100, .0 64, ,0 
207. ,0 99. 5 46, .6 22, .6 2, .6 92, .2 64, .0 
201 , 0 97. 0 44, 2 21 . ,2 2. 6 97. 5 64. ,0 
215. 5 117. 5 45, ,4 18, ,4 26, .3 89, .5 64, ,0 
207. 0 100. 5 34, .7 24, ,7 9, . 1 97, .2 64, .0 
182. 5 88. 5 43, .0 5. 9 2. ,9 103. 0 64, .0 
186. 5 86. ,5 39, ,4 15. ,3 29.8 103. ,0 64. ,0 
205. ,5 106. ,0 40, .6 26. 5 14, .7 88, 2 64. 0 
228, .5 120. 0 45, ,4 7. 9 31. 6 92. , 1 64. 0 
232. ,0 117. 5 45, ,4 2, ,6 26, ,3 100. ,0 64. 0 
223, .5 107. 5 45, .4 2. ,6 13, .2 97. 4 64, 0 
227, 5 122. 5 45, ,4 5. 3 15. 3 73. 6 64. 0 
254, .5 121 . ,0 49, .0 0. 0 29, . 1 95, 5 64. 0 
256, .5 126. 0 45, .4 0. 0 31. 6 100. 0 64. 0 
224. ,0 102. 5 44, 2 0. 0 2. 6 94. 9 64. 0 
224. ,0 118. 5 41, 8 2. 6 24. ,7 89. 5 64, .0 
PEDIGREE GROUP 
BSSS-216 X BSSS-119 4 
BSSS-216 X BSSS-194 
BSSS-216 X BSSS-219 4 
BSSS-216 X BSSS-12 4 
BSSS-112 X BSSS-119 4 
BSSS-112 X BSSS-19't 4 
BSSS-112 X BSSS-219 1» 
BSSS-112 X BSSS-12 4 
BSSS-158 X BSSS-119 4 
BSSS-158 X BSSS-194 4 
BSSS-158 X BSSS-219 4 
BSSS-158 X BSSS-12 4 
MEAN: 
PLANT EAR PLANTS ROOT STALK EAR 
HEIGHT HEIGHT PER HA LODGED LODGED NUMBER TRANS 
CM CM X1000 % % % 
249.5 133 .0 45.4 7.9 39. 5 86, ,8 64, ,0 
236.5 132. ,0 41.8 14.4 40. 2 106. 0 64. ,0 217.5 108. 0 47.8 5.0 20. 0 95, .0 64. 5 
215.0 119.0 38.2 29.8 10. 3 114. 0 64. 0 250.0 125. 0 46.6 2.5 5. 3 94.9 64, ,0 
233.5 126, ,0 45.4 42.1 10. 5 •100. ,0 64. 0 23f..O 111, .0 44.2 5.3 2. 8 103. ,0 64. 0 227.5 123, .0 46.6 15.4 0. 0 87, , 1 64, ,0 244.5 101 , .0 43.0 0.0 11. 1 103, ,0 64. 0 
235.5 120, .0 45.4 21.1 23. 7 92. , 1 64. 0 
230.5 96, ,0 46.6 2.6 2. 5 89, ,9 64.0 223.0 115, ,0 43.0 25.0 5. 6 103, ,0 64. 0 
211.8 102. 6 43.0 7.7 11. 9 96. 5 64. 1 
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PLANT EAR PLANTS EAR 
PEDIGREE GROUP Yl ELD HEIGHT HEIGHT PER HA NUMBER TRANS 
MG/HA CM CM XI000 % 
BSSS-2 X BSSS-52 1 3. 01 198 5 90 5 45 4 105 0 0.5 
BSSS-2 X BSSS-59 1 3 05 206 5 85 0 40.6 94 4 0.0 
BSSS-2 X BSSS-73 1 2. 02 193 5 88 0 46 6 76 8 0.0 
BSSS-2 X BSSS-81 1 2 38 197 5 93 5 45.4 86.8 0.0 
BSSS-18 X BSSS-52 1 3. 37 207 5 113 0 46 6 103 0 0.5 
BSSS-18 X BSSS-59 1 3. 66 202 5 102 5 47 8 87 3 0.0 
BSSS-18 X BSSS-73 1 3. 78 182 0 96 0 46 6 94 9 0.0 
BSSS-18 X BSSS-81 1 3. 18 187 5 99 5 46 6 97 4 0.0 
BSSS-37 X BSSS-52 1 2 15 180 0 73 0 45 4 94 7 0.5 
BSSS-37 X BSSS-59 1 2. 42 189 0 82 0 44 2 86 2 0.0 
BSSS-37 X BSSS-73 1 1 i|6 172 0 79 0 44 2 77 8 0.0 
BSSS-37 X BSSS-81 1 1 93 168 5 75 0 44 2 87 4 0.0 
BSSS-'ll X BSSS-52 1 2. 66 226 5 113 5 43 0 94 7 1 .0 
BSSS-41 X BSSS-59 1 3. 37 22U 0 105 0 46 6 92 4 0.0 
BSSS-41 X BSSS-73 1 2. 73 194 0 95 5 47 8 95 0 0.0 
BSSS-m X BSSS-81 1 2 93 217 0 110 0 44 2 94 4 0.0 
BSSS-31 X BSSS-122 2 2. 25 200 5 103 0 38 2 88 3 0.0 
BSSS-31 X BSSS-127 2 2. 55 199 5 101 0 45 4 86 8 0.0 
BSSS-31 X Bsss-mo 2 0. 88 217 0 m 5 43 0 65 2 0.0 
BSSS-31 X BSSS-137 2 2. 23 203 0 98 5 45 4 78 6 0.0 
BSSS-58 X BSSS-122 2 1 53 172 0 75 5 26 3 90 9 0.0 
BSSS-58 X BSSS-127 2 2. 82 189 0 80 0 45 4 94 7 0.0 
BSSS-58 X BSSS-UtO 2 1 83 195 0 88.0 38 2 78 6 0.0 
BSSS-58 X BSSS-137 2 2. 219 0 107 5 49 0 85 2 0.0 
BSSS-87 X BSSS-122 2 2. 26 204 5 111 5 43 0 91 7 0.0 
BSSS-87 X BSSS-127 2 2. 79 224 0 119 5 40 6 80 2 0.0 
BSSS-87 X Bsss-mo 2 2. 'Il 246 5 132 0 45 4 84 2 0.0 
BSSS-87 X BSSS-137 2 3. 10 236 5 115 5 44 2 94 '1  0.0 
BSSS-105 X BSSS-122 2 1 20 197 0 104 0 45 4 84 2 0.0 
BSSS-105 X BSSS-127 2 2. 7't 202 0 99 5 44 2 88 9 0.0 
PEDIGREE GROUP 
BSSS-105 X BSSS-140 2 
BSSS-105 X BSSS-137 2 
BSSS-2 X BSSS-31 3 
BSSS-2 X BSSS-58 3 
BSSS-2 X BSSS-87 3 
BSSS-2 X BSSS-105 3 
BSSS-18 X BSSS-31 3 
BSSS-18 X BSSS-58 3 
BSSS-18 X B3SS-87 3 
BSSS-18 X BSSS-105 3 
BSSS-37 X BSSS-31 3 
BSSS-37 X BSSS-58 3 
BSSS-37 X BSSS-87 3 
BSSS-37 X BSSS-105 3 
BSSS-41 X BSSS-31 3 
BSSS-'t1 X BSSS-58 3 
BSSS-111 X BSSS-87 3 
BSSS-41 X BSSS-105 3 
BSSS-52 X BSSS-122 4 
BSSS-52 X BSSS-127 4 
BSSS-52 X BSSS-•140 4 
BSSS-•52 X BSSS-137 4 
BSSS-59 X BSSS-122 4 
BSSS-•59 X BSSS-•127 4 
BSSS-•59 X BSSS-•140 4 
BSSS-•59 X BSSS-•137 4 
BSSS-•73 X BSSS- 122 4 
BSSS-•73 X BSSS-•127 4 
BSSS-•73 X BSSS-•140 4 
BSSS-•73 X BSSS-•137 4 
PLANT EAR PLANTS EAR 
YIELD HEIGHT HEIGHT PER HA NUMBER TRANS 
MG/HA CM CM XI000 % 
3. 08 238. 5 115. 5 39. 4 90. 8 0.0 
2. 52 231 . 0 113. 0 44. 2 78. 7 0.0 
1 . 71 189. 0 78. 5 46. 6 87. 1 0.0 
1, 41 204. 5 100. 5 45. 4 60. 5 0.0 
3. 21 223. 5 109. 5 46. 6 97. 4 0.0 
2. ,06 207. 0 102. 5 46. 6 74.7 0.0 
2 .  39 186. 0 98. ,0 44. ,2 92. 1 0.0 
2. ,96 172. 0 77. ,0 45. ,4 94. 7 0.0 
3. ,24 208. 5 117. 5 43. 0 85. 6 0.0 
2, .94 203. 0 109. ,5 40.6 91. 0 0.0 
2, .17 193. 5 90. 0 46, .6 79. 5 0.0 
1. 88 166, 0 66. ,0 45, ,4 84. 2 0.0 
2. 31 205. 5 101. 5 45, ,4 97. 4 0.0 
1 , .86 194. 0 77. ,5 44. 2 86. 5 0.0 
3, .60 226. 5 112. ,5 44. 2 91. ,8 0.0 
2. 24 209. 5 88. 0 44, .2 91. 8 0.0 
4, .57 248, ,0 129. 5 46, .6 92, .2 0.0 
3. 54 227. ,5 115. 5 40. ,6 100, .0 0.0 
2, .54 188. ,0 95. 5 46, .6 89, .7 0,0 
2 .94 200. 0 106. 5 44, .2 89. 2 1.0 
2 .86 217. 0 109, .0 46, .6 92, 2 0.5 
2 .86 208, .5 98, .5 45, .4 89. 5 0.0 
2 . 16 200. 0 99 .5 'i4 .2 86, .8 0.0 
3 .24 203, .5 101, .5 43, .0 80, .6 0.0 
3 .09 228, .0 113, .0 45, .4 86. 8 0.0 
2 .34 208. 5 98, .5 43, .0 77, .8 0.0 
1 .42 162, .5 82 .0 45 .4 71 . 1 0.0 
3 .19 182. 0 94 .5 45 .4 89 .5 0.0 
2 .74 212 .0 113 .5 45 .4 97 .4 0.0 
1 . 16 178 .5 80.0 49 .0 41 . 3 0.0 
PEDIGREE GROUP 
BSSS-81 X BSSS-122 4 
BSSS-81 X BSSS-127 4 
BSSS-81 X BSSS-IllO U 
BSSS-81 X BSSS-137 4 
BSSS-m X BSSS-156 1 
BSSS-m X BSSS-51 
BSSS-111 X BSSS-181 
BSSS-111 X BSSS-200 
BSSS-1 lit X BSSS-156 
BSSS-n4 X BSSS-51 
BSSS-114 X BSSS-181 
BSSS-114 X BSSS-200 
BSSS-141 X BSSS-156 
BSSS-141 X BSSS-51 
BSSS-141 X BSSS-181 
BSSS-141 X BSSS-200 
BSSS-150 X BSSS-156 
BSSS-150 X BSSS-51 
BSSS-150 X BSSS-181 
BSSS-150 X BSSS-200 
BSSS-188 X BSSS-207 2 
BSSS-188 X BSSS-218 2 
BSSS-188 X BSSS-222 2 
BSSS-188 X BSSS-250 2 
BSSS-189 X BSSS-207 2 
BSSS-189 X BSSS-218 2 
BSSS-189 X BSSS-222 2 
BSSS-189 X BSSS-250 2 
BSSS-199 X BSSS-207 2 
BSSS-199 X BSSS-218 2 
PLANT EAR PLANTS EAR 
YIELD HEIGHT HEIGHT PER HA NUMBER TRANS 
HG/HA CM CM X1000 % 
1 . 48 181. 0 96. 0 43. 0 77. 8 0.0 
3. 64 187.0 93. 5 44. 2 91. 8 0.0 
2. 44 204. 0 105. 5 46. 6 87. 4 0.0 
1 . 87 198. 0 98. 0 47. 8 77. 8 0.0 
3. 50 209. 5 103. 5 45. ,4 100. ,0 0.0 
3. 88 212. 5 115. 0 41, 8 97. , 1 0.0 
3. 41 191. 5 94. 5 46. 6 95. 0 0.0 
3. 10 225. ,0 119. 5 46. 6 94. ,9 0.0 
2. 56 178. 5 86. 5 47, 8 87, 5 0.0 
3. 91 197. ,0 99.5 44, ,2 97.4 0.0 
2. 78 178. ,0 86. 5 46, .6 92, ,5 0.0 
3, 63 205. 0 99. 5 45. 4 100, .0 0.0 
2. 21 193. ,0 92, ,0 44. 2 89, .0 0.0 
3, .43 219.5 113. 0 41. 8 97, .2 0.0 
3, 01 174. 5 79. 5 44. 2 97, .2 0.0 
3. ,38 217. 5 107. 5 43. 0 97, .4 0.0 
1 , .89 195. 5 95. 0 43, .0 86. 8 0.0 
3. 31 218. 5 116. 0 43. 0 88. 9 0.0 
3. 13 191, .0 89, .0 46, .6 84, .6 0.0 
3. 48 204. 5 97. 0 46 .6 100, .0 0.0 
4, .19 219 .5 109 .5 40 .6 103, .0 0.0 
2 .70 196, .5 102 .5 44 .2 84, . 1 0.0 
2 .98 193 .0 94 .5 44 .2 100, .0 0.0 
3 .23 213, .0 112, .5 44, .2 91, .7 0.0 
1 .81 224 .0 118 .5 23 .9 103, .0 0.0 
3 02 199.5 103 .5 46 .6 92.2 0.0 
2 .38 190 .0 101 .0 45 .4 97 .4 0.0 
2 .65 202 .5 109 .5 46 .6 92 .4 . 0.0 
1 .2lt 222 .0 116 .5 15 .5 93 .8 0.0 
3 .33 203.0 101 .5 46 . 6 79 .6 0.0 
PEDIGREE GROUP Yl ELD 
PLANT 
HEIGHT 
EAR 
HEIGHT 
PLANTS 
PER HA 
EAR 
NUMBER TRANS 
HG/HA CM CM XI000 % 
BSSS-199 X BSSS-222 2 2. 47 193. 0 85.0 45. 4 97. 4 0. 0 
BSSS-199 X BSSS-250 2 2. 81 220. 0 113. 0 43. 0 80. 6 0, 0 
BSSS-203 X BSSS-207 2 2. 45 248. 5 127. 0 39. 4 93. 3 0. 0 
BSSS-203 X BSSS-218 2 4, 69 218, 5 104.5 44. 2 97. 5 0. 0 
BSSS-203 X BSSS-222 2 3. 59 216. 5 111.5 40. 6 100. 0 0. 0 
BSSS-203 X BSSS-250 2 3. 19 217. ,0 111. 5 47. 8 92. 5 0. 0 
BSSS-111 X BSSS-188 3 4, .43 200, .0 95.0 45. ,4 100. 0 0.0 
BSSS-111 X BSSS-189 3 3. 90 204, ,0 104. 5 44, .2 103. 0 0. 0 
BSSS-111 X BSSS-199 3 3, .98 214, .0 94. 5 45, .4 89. 5 0. 0 
BSSS-111 X BSSS-203 3 3. .38 236, .5 116. 0 44, .2 89. 2 0. .0 
BSSS-11U X BSSS-188 3 3 , .45 188, .5 91. 5 46, .6 97, 5 0, ,0 
BSSS-1 11) X BSSS-189 3 2, .81 195, .5 99. 5 45, .4 89. 5 0. 0 
BSSS-114 X BSSS-199 3 3, .89 199.5 81. 5 44, .2 97, .4 0, 0 
BSSS-114 X BSSS-203 3 4, .44 217, .5 102. 5 44, .2 100, 0 0. 0 
BSSS-141 X BSSS-188 3 3. .02 199, .5 86, 0 43, .0 83, .9 0, .0 
BSSS-141 X BSSS-189 3 2. .15 208, .5 98, ,5 25, .1 93, .8 0, .0 
BSSS-141 X BSSS-199 3 3 , . 12 211, .0 88, ,0 40, .6 88, .2 0, .0 
BSSS-141 X BSSS-203 3 2, .75 220. 5 101, .0 39. 4 100, .0 0, .0 
BSSS-150 X BSSS-188 3 3. .  14 206 
.5 99, .0 45, .4 94, .7 0, ,0 
BSSS-150 X BSSS-189 3 2. 50 212 .5 110, .0 46, .6 82, .9 0, .0 
BSSS-150 X BSSS-199 3 2, .82 212 
.5 97, .5 40 .6 76, .5 0, .0 
BSSS-150 X BSSS-203 3 3, . 14 236 .0 110, .5 45, .4 100, .0 0, .0 
BSSS-156 X BSSS-207 4 2. 75 221 .5 119, .5 41 .8 79, 1 0, .0 
BSSS-156 X BSSS-218 4 2 .84 190 .0 97, .5 46 .6 89, .6 0, .0 
BSSS-156 X BSSS-222 4 3, .82 194 .5 99, .0 44 .2 94 .6 0, .0 
BSSS-156 X BSSS-250 4 2 .37 219 .0 122, .0 44 .2 83 .8 0, ,0 
BSSS-51 X BSSS-207 4 3 .51 225 .0 128, ,5 45 .4 92, . 1 0, .0 
BSSS-51 X BSSS-218 . 4 3 .31 207 .0 106, . 0  46 .6 89 .9 0, ,0 
BSSS-51 X BSSS-222 4 3 .27 199 .0 103, .5 46 .6 92, .4 0, .0 
BSSS-51 X BSSS-250 4 3 . 32 225 .0 131 .0 44 .2 100 .0 0, .0 
PEDIGREE GROUP 
BSSS-181 X BSSS-207 
BSSS-181 X BSSS-218 
BSSS-181 X BSSS-222 
BSSS-181 X BSSS-250 
BSSS-200 X BSSS-207 
BSSS-200 X BSSS-218 
BSSS-200 X BSSS-222 
BSSS-200 X BSSS- 250 
BSSS-213 X BSSS-100 
BSSS-213 X BSSS-216 
BSSS-213 X BSSS- 112 
BSSS-213 X BSSS-•158 
BSSS-230 X BSSS- 100 
BSSS- 230 X BSSS-•216 
BSSS-230 X BSSS- 112 
BSSS- 230 X BSSS-158 
BSSS- 233 X BSSS-100 
BSSS- 233 X BSSS-216 
BSSS-•233 X BSSS-112 
BSSS-•233 X BSSS-158 
BSSS-239 X BSSS-100 1 
BSSS-239 X BSSS-216 1 
BSSS- 239 X BSSS-112 1 
BSSS- 239 X BSSS-158 1 
BSSS- 236 X BSSS-119 2 
BSSS- 236 X BSSS-194 2 
BSSS- 236 X BSSS-219 2 
BSSS- 236 X BSSS-12 2 
BSSS- 21(2 X BSSS-119 2 
BSSS- 242 X BSSS-194 2 
PLANT EAR PLANTS EAR 
YIELD HEIGHT HEIGHT PER HA NUMBER TRANS 
MG/HA CM CM XIOOO % 
3. 20 204. 5 102. 0 46. 6 84, .6 0.0 
2. 73 182. 5 85. 5 47. 8 87, ,3 0. 0 
2. ,80 190. 0 97. 5 47. 8 92. . 1 0. 0 
2. 26 212. 5 110. 5 43. 0 75, ,7 0. 0 
3. 83 238. 0 137. 0 41. 8 88. 6 0. 0 
4. .03 221 . 0 118. ,0 44. 2 97. ,4 0. 0 
3. , 32 216. 0 114. ,0 46. 6 95, .0 0. ,0 
3, ,47 235. 5 131. 5 46. 6 95.0 0. 0 
2. .55 198. ,0 99, .5 45. ,4 94, .7 0, ,0 
1 . 81 192. ,5 102, 5 45. 4 81 . 6 0. 0 
3. .76 197. 5 102. ,0 43. 0 92, , 1 0. 0 
3, .12 200. ,0 91, .0 43, 0 91 , .5 0, .0 
3. . 14 219. ,0 99, ,0 43. 0 91 . ,5 0, .0 
3, . 12 205, .5 100.5 45, 4 86, .8 0, ,0 
3. .80 193. 0 87. 
.5 44, 2 94 .7 0, .0 
3, .17 200. 0 86. 0 44. 2 97 .2 0. 0 
1 , .99 205.5 98. 5 44, 2 76 .0 0. 0 
1 , .96 193. 5 101. 5 47. 8 80 .0 0. 0 
3, .67 198. 0 97. 5 43. 0 95 .0 0, .0 
2 .88 202. 5 90, .0 44. 2 94 .4 0. ,0 
3 . 39 221 .0 121. ,0 47. 8 92 .6 0. 0 
2 .61 203 .5 Ill .5 45. 4 100 .0 0, 0 
3 .67 199.5 106, .0 46. 6 89 .9 0. ,0 
3 .12 201.0 104 
.5 45, .4 92 . 1 0, 0 
2 .74 228, .5 111 .5 45. 4 70 .8 0. 0 
3 .60 235 .5 133 .0 43, .0 94 .4 0 .0 
2 .86 211 .5 101 .5 45 .4 76 . 3 0 .0 
3 .71 211 .5 115 .0 45 .4 100 .0 0 .0 
1 .01 202 .0 105 .5 44, .2 40 .2 0, .0 
1 .63 237.5 134 .0 40 .6 70 .6 0 .0 
PEDIGREE GROUP 
BSSS-242 X BSSS-219 2 
BSSS-242 X BSSS-12 2 
BSSS-136 X BSSS-119 2 
BSSS- 136 X BSSS-194 2 
BSSS-136 X BSSS-219 2 
BSSS- 136 X BSSS-12 2 
BSSS-88 X BSSS-119 2 
BSSS-88 X BSSS-194 2 
BSSS-88 X BSSS-219 2 
BSSS-88 X BSSS-12 2 
BSSS-213 X BSSS-236 3 
BSSS-213 X BSSS-242 3 
BSSS-213 X BSSS-136 3 
BSSS-213 X BSSS-88 3 
BSSS-230 X BSSS-236 3 
BSSS-230 X BSSS-242 3 
BSSS-230 X BSSS-136 3 
BSSS-230 X BSSS-88 3 
BSSS-233 X BSSS-236 3 
BSSS-233 X BSSS-242 3 
BSSS-233 X BSSS-136 3 
BSSS-233 X BSSS-88 3 
BSSS-239 X BSSS-236 3 
BSSS-239 X BSSS-242 3 
BSSS-239 X BSSS-136 3 
BSSS-239 X BSSS-88 3 
BSSS-100 X BSSS- 119 4 
BSSS-100 X BSSS-194 4 
BSSS- 100 X BSSS-219 4 
BSSS-100 X BSSS-12 4 
PLANT EAR PLANTS EAR 
YIELD HEIGHT HEIGHT PER HA NUMBER TRANS 
MG/HA CM CM X1000 % 
2, 01 189. 5 90. ,0 44.2 61. ,8 0.0 
0, ,87 187. 5 104. 5 47. ,8 42. 5 0. 0 
3, ,09 200. 5 90, ,5 45. ,4 86. ,8 0. ,0 
4, .54 222. 5 113, 0 44. ,2 97. ,2 0. ,0 
2. ,78 186. 0 80. 5 35. ,8 104. 0 0. 0 
2, ,73 192. 5 104. ,0 45. ,4 89. ,5 0. ,0 
0, ,85 192. 0 100. 
.5 41. ,8 53. ,0 0. ,0 
1 , .96 177. 0 95. ,5 28. 7 96, 2 0. ,0 
1, 69 178. 0 90. ,0 43. ,0 63, ,9 0. ,0 
1 , .58 158. 0 90. ,0 46, 6 67. ,0 0. ,0 
2. ,86 211 . 0 107. ,5 45. ,4 84. ,2 0. ,0 
1 , 24 204. 5 104. ,5 43, 0 67. , 1 0. ,0 
2 ,89 207. 5 95. ,5 45, 4 94, ,7 0. ,0 
2, ,85 177. 5 84. ,5 43, 0 97. 7 0. ,0 
3. ,36 219. 0 106. ,0 45. ,4 86. 8 0. 0 
2, ,49 204. 5 93. ,0 44. ,2 75. ,7 0, ,0 
3. ,95  195. 0 86. .0 45. ,4 97. ,4 0. ,0 
2. ,84 182. 5 82. 0 45, ,4 89. ,5 0. ,0 
3, ,64 220. 5 120. ,0 45. ,4 92. , 1 0. .0 
1 . ,87 210. 0 103. ,0 39. ,4 63.  ,0 0. ,0 
3, ,54 193. 5 89. ,0 45. ,4 100. 0 0. 0 
2 ,15 191 . 5 96, ,5 45, .4 89. ,5 0. ,0 
3, , 55 215. 0 117. ,0 4'). ,2 94, ,6 0. ,0 
2. ,31 215.5 116. ,5 49. ,0 78. , 1 0. 0 
3, 28 202. 0 101, 0 45. ,4 97, ,4 0. ,0 
2, ,15 173. 5 89. 5 45. ,4 92. , 1 0. 0 
3, 08 225. 5 105. ,0 45. ,4 94, ,7 0. ,0 
4. ,07 242. 5 134. 0 41. ,8 106. 0 0. 0 
2. ,37 202. 0 92. ,0 45. ,4 86. 8 0. 0 
1. ,11 202. 0 107. ,0 43. ,0 77. ,4 0. ,0 
PLANT EAR PLANTS EAR 
PEDIGREE GROUP YIELD HEIGHT HEIGHT PER HA NUMBER TRANS 
MG/HA CM CM X1000 % 
BSSS-216 X BSSS-119 2, ,22 200. 5 107, ,0 45 .4 92.1 0. ,0 
BSSS-216 X BSSS-194 2. ,67 210, ,0 118, ,0 44 .2 78.4 0. 0 
BSSS-216 X BSSS-219 1, ,32 182, ,5 93, ,0 45 .4 81,6 0. 0 
BSSS-216 X BSSS-12 4 2. ,25 203, ,5 110, ,0 45 .4 81.6 0. ,0 
BSSS-n2 X BSSS-119 4 2. ,03 217. ,5 106, ,0 45 .4 71.1 0. ,0 
BSSS-112 X BSSS-191 4 4. ,06 221 . ,5 123, ,0 45 .4 92.1 0. 0 
BSSS-112 X BSSS-219 4 3, ,45 191. 0 89. ,5 46 .6 87.4 0. ,0 
BSSS-112 X BSSS-12 4 2, ,75 188, .5 103, .5 43 .0 91.5 0. 0 
BSSS-158 X BSSS-ng 4 2. .79 209. 0 93, . 0 46 .6 87. 1 0. ,0 
BSSS-158 X BSSS-194 4 3, ,28 233, 
.5 128, .5 45 .4 92.5 0. ,0 
BSSS-158 X BSSS-219 4 3, .52 199, .5 88. .5 45 .4 94.7 0. ,0 
BSSS-158 X BSSS-12 4 2. .26 189, 0 98. .5 44 .2 97.4 0. ,0 
MEAN: 2. ,80 204, .5 102. 0 44 . 1 88.4 0. .0 
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PEDIGREE GROUP 
BSSS-2 X BSSS-52 
BSSS-2 X BSSS- 59 
BSSS-2 X BSSS-73 
BSSS-2 X BSSS-81 
BSSS-18 X BSSS- 52 
BSSS-18 X BSSS- 59 
BSSS-18 X BSSS- 73 
BSSS-18 X BSSS- 81 
BSSS- 37 X BSSS- 52 
BSSS-37 X BSSS- 59 
BSSS- 37 X BSSS- 73 
BSSS- 37 X BSSS-81 
BSSS-111 X BSSS- 52 
BSSS- X BSSS- 59 
BSSS- 41 X BSSS-73 
BSSS- 41 X BSSS-81 1 
BSSS- 31 X BSSS-122 2 
BSSS- 31 X BSSS-127 2 
BSSS- 31 X BSSS-140 2 
BSSS- 31 X BSSS-137 2 
BSSS- 58 X BSSS-122 2 
BSSS- 58 X BSSS-127 2 
BSSS-•58 X BSSS-140 2 
BSSS- 58 X BSSS-137 2 
BSSS-87 X BSSS-122 2 
BSSS-87 X BSSS-127 2 
BSSS-87 X BSSS-140 2 
BSSS-87 X BSSS-137 2 
BSSS-105 X BSSS-122 2 
BSSS-105 X BSSS-127 2 
KERNEL EAR EAR COB KERNEL SILK PLANT 
YIELD ROW LENGTH DIAMET DIAMET DEPTH DATE HEIGHT 
MG/HA NO CM CM CM CM DAYS CM 
4.96 15.0 17, 9 4. 5 2. 9 0.8 88. 0 217.0 
5.84 17. 0 15, ,8 4. 9 2. 9 1.0 88, 5 231 .C 
4.40 17, ,2 14, ,2 4. 5 2. ,8 0.8 90. 5 218.0 
4.00 17. 0 15, 9 4. 4 2. ,6 0.9 69. 0 206.5 
6.09 15. 8 16. ,4 4. 6 2. 8 0.9 87. 5 206.5 
6.61 17. 8 16. 0 5. 0 3. ,0 1.0 88. 5 212.0 
6.43 18. ,0 14. 9 4. 7 2. ,9 0.9 89. 5 195.5 
4.07 17. 6 14, ,9 4. 5 2, .8 0.8 90. 0 199.0 
4.82 15. 8 17, , 1 4. 6 3, .2 0.7 88. 0 210.5 
4.95 18. 4 16, 5 4. 7 3, ,0 0.8 88. 5 200.5 
3.54 18. ,2 15, ,7 4. ,4 3, .0 0.7 91. 0 190.0 
5.33 16. 2 16, .3 4. 6 2, 
.9 0.8 88. 5 204.5 
5.77 13, ,8 18, ,4 4. 5 2, .9 0.8 89. .0 236.5 
6.41 16. 0 18, .2 5. 0 2, .8 1.1 90. 5 238.0 
6.16 15, .6 15, .4 4. 7 2, .7 1.0 89. 0 210.0 
6.05 16, 2 16, ,0 4. ,7 2, .8 0.9 89. 5 230.0 
3.20 18, ,6 16, ,2 4. 7 2, ,7 1.0 93. 0 212.0 
4.11 18.8 14, ,3 5. 1 2, .9 1.1 95. .5 201.5 
2.66 16, 6 13, .8 4. , 3 2, .8 0.8 98.0 237.5 
4.54 18, ,0 15, .7 4. 8 2, 
.9 0.9 94. 0 222.5 
2.85 18, .4 17, . 1 4. .3 2, ,8 0.8 89. 5 198.0 
5.13 18, .4 17, ,0 4. 8 3, .0 0.9 92. 5 219.0 
3.51 16, .6 18, ,4 4. 6 2, ,8 0.9 95. 0 212.5 
4.64 17, .8 15, .2 4. 6 2, .8 0.9 91. 0 231.0 
4.58 18, ,6 15, 8 4. 6 2, 9 0.8 94. 0 233.5 
2.66 19, ,8 15, .5 5. 2 3, . 3 0.9 93. 0 231 .5 
2.58 16, ,4 15, 8 4. 7 3, , 1 0.8 96. 0 249.0 
5.73 17. 8 15. 3 it. 6 2. 9 0.8 92. 0 252.5 
4.26 16, ,4 14. 2 4. 4 2, 8 0.8 95. 0 217.0 
4.96 20, ,2 15. ,7 5. 5 3, , 1 1.2 92. 5 224.0 
PEDIGREE 
BSSS-•105 X BSSS-140 
BSSS- 105 X BSSS-137 
BSSS-2 X BSSS-31 
BSSS-2 X BSSS-58 
BSSS-2 X BSSS-87 
BSSS-2 X BSSS-105 
BSSS-18 X BSSS-31 
BSSS- 18 X BSSS-58 
BSSS- 18 X BSSS-87 
BSSS- 18 X BSSS-105 
BSSS- 37 X BSSS-31 
BSSS- 37 X BSSS-58 
BSSS- 37 X BSSS-87 
BSSS- 37 X BSSS-105 
BSSS-41 X BSSS-31 
BSSS- 41 X BSSS-58 
BSSS- 41 X BSSS-87 
BSSS- 41 X BSSS-105 
BSSS-52 X BSSS-122 
BSSS- 52 X BSSS-127 
BSSS-52 X BSSS-140 
BSSS-52 X BSSS-137 
BSSS-59 X BSSS-122 
BSSS-59 X BSSS-127 
BSSS-59 X BSSS-140 
BSSS-59 X BSSS-137 
BSSS- 73 X BSSS-122 
BSSS-73 X BSSS-127 
BSSS-73 X BSSS-140 
BSSS-73 X BSSS-137 
GROUP 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
f» 
H 
4 
1 
U 
1 
'( 
II 
t\ 
14 
KERNEL EAR EAR COB KERNEL SILK 
YIELD ROW LENGTH DIAMET DIAMET DEPTH DATE 
PLANT 
HEIGHT 
HG/MA NO CM 
2 .97 16 .6 17, .6 
4. 25 17, .4 16. 9 
4, .29 16. 4 15, .8 
3. .76 16, 6 13, ,2 
4. 33 16, .6 14. 2 
3, .43 16, .0 14. 2 
4. 73 17, .4 15, ,0 
5 .33 17 .2 17, .0 
4, .23 17, .4 16, .6 
4. 71 16, .4 15, .8 
3. 85 18, .0 13, ,0 
3, .85 17, .5 17. 4 
4, .07 19, .6 18. ,6 
5, .92 18, .0 17, .3 
6, .34 16. 8 15. , 1 
4. 50 16, .2 15. ,9 
5. 91 16, 4 18. , 1 
5. , 11 15, .4 15. 7 
4. 95 15. 8 17.6 
5. 42 15, .6 16, 8 
5. .09 14, .0 18, ,8 
5. .54 15. 8 17. 2 
5. .74 18, .4 16. .5 
6, .42 21, .4 15. ,4 
5. .79 17, .0 16. 6 
4, 59 18. ,8 14. 8 
6. . 16 18, .4 16. ,1 
6, .34 20, .0 15. 2 
4, .58 17, .2 16, 6 
4, ,24 19. ,0 15. 8 
CM CM CM DAYS CM 
4, .9 3, .0 0,9 95, .0 232.5 
4, .9 3. 0 0.9 94. .5 229.5 
4, .3 2, .7 0.8 92. ,5 202.0 
4, . 6 2, .0 0.9 95. 5 220.0 
4, .5 2, .9 0.8 92, .0 248.0 
4, .7 2, .8 0.9 94. 0 233.0 
4, .8 2. ,9 0.9 94. 0 198.0 
4, .7 2, .8 0.9 89, .5 214.0 
4, .9 3, . 1 0.9 91 , .5 219.5 
4, .8 2, .9 0.9 91. 0 230.0 
4, .6 3, .0 0.8 95, .0 191.5 
4, .5 2, .9 0.8 92, .0 190.5 
5, .0 3, , 3 0.8 90, .0 222.0 
5, .0 3. ,2 0.9 90. ,0 198.5 
4. 9 2. ,9 1.0 93. ,5 225.0 
4. 8 2, ,8 1.0 91. 5 230.0 
4. 9 2. .9 1.0 92. .5 263.0 
5. ,0 2, ,9 1.1 93. 5 241.0 
4, ,6 2, ,8 0.9 88, .5 213.0 
5. 0 3. ,0 1.0 89, .5 225.5 
4, .4 3. 0 0.7 91.0 233.0 
4. 9 3. 1 0.9 88. 0 217.5 
4. 8 2, ,8 1.0 90, 5 214.0 
5. .4 2. 9 1.3 90. 0 213.5 
4. 7 3. 0 0.8 93. 0 234.5 
5, ,1 3. 0 1 .0 88. 0 239.0 
4, ,6 2, 7 0.9 89.5 192.5 
5. 0 2. 9 1.0 91. 5 214.0 
4. ,5 2. 9 0.8 94. 5 229.0 
4. 6 2. 7 0.9 90. 0 189.0 
PEDIGREE GROUP 
BSSS-81 X BSSS-122 4 
BSSS-81 X BSSS-127 U 
BSSS-81 X BSSS-H40 4 
BSSS-81 X BSSS-137 4 
BSSS-111 X BSSS-156 1 
BSSS-111 X BSSS-51 1 
BSSS-111 X BSSS-181 1 
BSSS-111 X BSSS-200 1 
BSSS-1in X BSSS-156 1 
BSSS-114 X BSSS-51 1 
BSSS-1m X BSSS-181 1 
BSSS-nU X BSSS-200 1 
BSSS-141 X BSSS-156 1 
BSSS-141 X BSSS-51 1 
BSSS-141 X BSSS-181 1 
BSSS-141 X BSSS-200 1 
BSSS-150 X BSSS-156 1 
BSSS-150 X BSSS-51 1 
BSSS-150 X BSSS-181 1 
BSSS-150 X BSSS-200 1 
BSSS-188 X BSSS-207 2 
BSSS-188 X BSSS-218 2 
BSSS-188 X BSSS-222 2 
BSSS-188 X BSSS-250 2 
BSSS-189 X BSSS-207 2 
BSSS-189 X BSSS-218 2 
BSSS-189 X BSSS-222 2 
BSSS-189 X BSSS-250 2 
BSSS-199 X BSSS-207 2 
BSSS-199 X BSSS-218 2 
KERNEL EAR EAR COB KERNEL SILK 
YIELD ROW LENGTH DIAMET DIAMET DEPTH DATE 
PLANT 
HEIGHT 
MG/HA NO CM CM CM CM DAYS CM 
4.13 17, .6 17. 6 4. 2 2. 6 0. 8 89, .0 201.5 
6.39 20. 6 14. 2 4. 8 2. 7 1. ,0 90, .0 211 .0 
5.36 17, ,6 16. 0 4, 5 2. 7 0, .9 92, 5 233.0 
5.22 18. 0 14. 9 4. ,7 2. 8 0, .9 89, .5 219.0 
5.03 16. ,2 13. ,6 4, ,8 2. 7 1, .0 92, 5 229.0 
7.94 16. 8 16. ,4 5. .0 2. 8 1, , 1 88, ,0 226.5 
6.73 17. 0 17. 0 4. 9 3. 0 0, 9 88. ,0 200.0 
7.26 16. 0 16. 7 4. 7 2. 9 0, .9 88. 5 238.0 
4.71 19. ,8 15. ,0 4. 8 3. 0 0, ,9 81, .5 211 .0 
7.00 20. 0 15. 2 4, .8 2. 8 1, .0 88, 0 219.5 
5. 36 21 . 8 17. .3 4. ,8 3. 0 0. .9 88. 0 191 .5 
5.83 18.8 16. 2 4, .5 2. 7 0. 9 88, ,5 226.0 
4.66 22. ,2 12. 9 4, .9 3. 1 0. 9 92, 5 214.5 
6.32 20. 2 15. ,2 4. 9 2. 8 1 , , 1 88. ,5 235.5 
4.99 22. 2 15. 8 5, ,0 3. 0 1. ,0 87, 5 200.5 
5.96 20.8 17, ,0 4. 9 2. 9 1. 0 88. 5 232.0 
3. 34 20. ,8 13. ,7 5. ,0 2. 7 1, .1 91, ,0 216.0 
5.58 17. ,6 15. 6 4. ,6 2. 5 1, .0 89, ,0 243.5 
5.01 21 . 2 16. 8 5. , 1 3. 2 0, 
.9 87. 5 201.0 
6.26 20. 6 15. 0 4. 8 2. 7 1, ,0 88, 0 233.0 
7. 56 17. 8 17. 2 4. 9 2. 7 1, . 1 91. 5 236.5 
6.11 19. ,6 15. ,6 4. 7 2. 7 1, .0 91. 0 202.5 
5.92 18. 0 15. , 1 4. 5 2. 6 0, .9 89. 0 214.0 
7.56 18. 0 17. ,2 4. ,7 2. 8 0, 9 89. 5 227.5 
1. 33 17. 0 17. ,1 4. 6 2. 8 0. 9 90. 5 236.5 
6.67 21 . 8 16. 8 4. ,8 2. 9 0. 9 91. 5 217.5 
5.20 19. ,4 16. ,7 4. . 6  2. 8 0. . 9  89. 5 209.5 
5. 12 19. 8 17. ,0 4, .8 2. 9 0, ,9 89. 0 221.0 
1 .49 16. 0 17. 2 4. 6 2. 7 0. .9 91. 0 231 . 5 
6.98 19. ,0 17. ,0 4. ,8 2. 9 0, 9 92. 5 227.5 
PEDIGREE 
BSSS-199 X BSSS-222 
BSSS-199 X BSSS-250 
BSSS-203 X BSSS-207 
BSSS-203 X BSSS-218 
BSSS-203 X BSSS-222 
BSSS-203 X BSSS-250 
BSSS-111 X BSSS- 188 
BSSS-111 X BSSS-189 
BSSS-111 X BSSS-199 
BSSS-111 X BSSS-203 
BSSS- 1114 X BSSS-188 
BSSS-114 X BSSS- 189 
BSSS-1 114 X BSSS-199 
BSSS-11ll X BSSS-203 
BSSS-141 X BSSS-188 
BSSS-1141 X BSSS-189 
BSSS-141 X BSSS-199 
BSSS-141 X BSSS-203 
BSSS-150 X BSSS-188 
BSSS-150 X BSSS-189 
BSSS-150 X BSSS-199 
BSSS-150 X BSSS-203 
BSSS-156 X BSSS-207 
BSSS-156 X BSSS-218 
BSSS-156 X BSSS-222 
BSSS-156 X BSSS-250 
BSSS-51 X BSSS-207 
BSSS-51 X BSSS-218 
BSSS-51 X BSSS-222 
BSSS-51 X BSSS-250 
GROUP 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
U 
14 
14 
I) 
14 
14 
14 
KERNEL EAR EAR COB KERNEL SILK 
YIELD ROW LENGTH DIAMET DIAMET DEPTH DATE 
PLANT 
HEIGHT 
HG/HA NO CM CM CM CM DAYS CM 
6.56 17. 8 15. 3 4. 7 2. .8 0.9 93, ,5 220.5 
4.28 17. ,2 18. 3 4. 9 2, .8 1.1 95, ,0 243.0 
4.70 18, ,8 19, .0 5. 2 2, .9 1.1 91. ,5 227.0 
7.88 19. 8 16, 
.5 4. 9 2, .9 1.0 91 , .0 229.5 
5.27 18. ,4 19. , 1 4. 8 3. . 1 0.8 92, ,0 232.5 
6.43 18, .4 16, .6 5. 1 3, 0 1.0 91, 0 239.0 
8.20 15. 4 16, .4 14. 9 2, .7 1.1 88. 5 229.0 
6. 32 17. .4 16. . 1 4. 7 2. ,8 0.9 89. ,5 236.5 
7.45 14. 8 16. 5 4. 8 2. 8 1.0 91. ,0 244.5 
8.52 15. 6 17. 3 14. 9 3, .0 0.9 91, ,0 257.0 
7.41 19. ,0 16. 5 4. 6 2. .8 0.9 88. ,5 216.0 
6.50 20. ,2 15. ,1 4. 7 2. ,8 0.9 89. ,0 230.0 
5.87 17. 6 16, .5 4. 6 2, ,9 0.8 89. 5 221.5 
8.84 19. 0 16, .8 5. 2 3. ,2 1.0 89. 0 239.0 
7.00 20. ,6 16. 2 4. 4 2. .7 0.8 89.0 225.5 
4.57 21 . ,4 17. .8 5. 0 3. 0 1.0 89. .0 236.0 
5.88 18. 6 15. 4 5. 0 2, .9 1.1 90, .5 229.0 
4.94 18. ,6 17.4 5. 2 3. 0 1.1 89. ,0 252.5 
6.73 19. 6 16. 2 4. 7 2. ,8 0.9 88. 5 223.0 
6.07 21. ,4 16. 8 4. 8 2, 9 0.9 89. ,5 236.5 
6.72 17. 8 17. ,0 5. 0 3. 0 1.0 89. ,5 238.5 
7. 16 19. 0 16. .7 5. 1 3. 0 1.0 89. 5 247.0 
1.96 17. 8 15. , 1 5. 1 2. 9  1.1 95, 5 23,5.0 
7.40 19. 8 15. 0 5. 0 2. 6 1.2 93. ,0 221 .0 
6.27 21. 2 16. ,6 5. 1 3. .0 1.0 93. ,5 213.0 
6.82 18. 2 15. 7 5. 2 2. 8 1.2 92. 5 235.0 
6.12 17. 2 16. ,8 4. 8 2. 8 1.0 91 . ,0 242.0 
6. 00 20. 2 17. ,11 5. 0 2. 8 1.1 89. 5 227.5 
5.53 19. 2 16. ,6 4. 5 2. 9 0.8 89. 0 219.5 
6. 38 18. 8 18. , 3 4. 7 3. 0 0.8 89. 5 245.5 
PEDIGREE GROUP 
BSSS-181 X BSSS-207 'I 
BSSS-181 X BSSS-218 U 
BSSS-181 X BSSS-222 4 
BSSS-181 X BSSS-250 4 
BSSS-200 X BSSS-207 4 
BSSS-200 X BSSS-218 U 
BSSS-200 X BSSS-222 4 
BSSS-200 X BSSS-250 '» 
BSSS-213 X BSSS-100 1 
BSSS-213 X BSSS-216 1 
BSSS-213 X BSSS-112 
BSSS-213 X BSSS-158 
BSSS-230 X BSSS-100 
BSSS-230 X BSSS-216 
BSSS-230 X BSSS-112 
BSSS-230 X BSSS-158 
BSSS-233 X BSSS-100 
BSSS-233 X BSSS-216 
BSSS-233 X BSSS-112 
BSSS-233 X BSSS-158 
BSSS-239 X BSSS-100 
BSSS-239 X BSSS-216 
BSSS-239 X BSSS-ng 
BSSS-239 X BSSS-158 1 
BSSS-236 X BSSS-119 2 
BSSS-236 X BSSS-194 2 
BSSS-236 X BSSS-219 2 
BSSS-236 X BSSS-12 2 
BSSS-242 X BSSS-119 2 
BSSS-242 X BSSS-194 2 
KERNEL EAR EAR COB KERNEL SILK 
YIELD ROW LENGTH DIAMET DIAMET DEPTH DATE 
PLANT 
HEIGHT 
MG/llA NO CM CM CM CM DAYS CM 
5.22 19, ,4 19.7 4, 7 3. 3 0, ,7 90, 0 219.5 
6.55 20, 8 17.6 4, .8 3. 0 0, ,9 89, 0 209.0 
4.30 20, 2 18.6 4, .5 3. 1 0, .7 87, .0 199.5 
6.06 22, .6 17.3 5, .0 3. 2 0, ,9 89, .0 226.0 
7.23 18, .4 19.5 4, .7 2. 8 0, .9 90 .5 249.5 
6.62 20, .8 17.0 4, 7 2. 8 0, ,9 89.0 234.0 
6.42 18, ,4 17.2 4, 7 2. 7 1 , 0 88, 0 227.5 
6.94 20, ,2 16.7 4, .8 2. 8 1 , .0 90, .5 252.5 
7.62 18, ,4 20.9 4, 8 2. 8 1 , 0 89, ,5 239.0 
6.11 20, ,8 18.5 5. 0 3. 2 0, .9 91, .0 227.5 
7. 38 20. ,2 16.9 4, .9 3. 0 0. 9 89, 5 227.5 
6.91 19, ,6 17.8 4. 4 2. 6 0, ,9 89, .0 233.0 
7.41 17, 2 17.9 5, .0 3. 0 1, 0 89, .5 252.0 
7.00 17, ,6 15.7 5, .0 3. 0 1. 0 88, ,0 236.5 
7.12 19. ,0 14.8 5, , 3 3. 2 1, ,0 90, .0 231.5 
6.44 16, 8 16.5 4, ,8 2. 9 0. 9 90. 0 233.0 
6. 37 18, .0 18.4 4, .5 2. 7 0, .9 91, .0 230.5 
6.36 18, 2 16.9 4, ,8 2. 9 0. 9 90. 5 222.0 
6.88 18. 4 15.7 4. 8 2. 8 1. 0 93. 0 220.5 
7.39 18, ,4 18.0 4, ,5 2. 8 0. 8 91, ,0 212.5 
7.50 19. ,0 18.1 4, ,7 2. 8 0. 9 90. 5 251 .0 
7.50 21, ,4 18.5 5, , 1 3. 1 1. 0 88. 5 216.5 
7. 36 18, ,4 16.3 5, ,0 2. 8 1. 1 89. 0 227.0 
7.39 19. 2 16.0 4. 5 2. 6 0. 9 89. 5 225.5 
6.10 19, ,6 17.8 5, ,0 3. 0 1. 0 92. 0 254.5 
6.63 15. 8 19.6 4. 9 3. 0 0. 9 91. 5 253.5 
5.32 18, .6 17.5 5, .2 3. 1 1. ,0 93. 0 220.0 
5.45 19, ,4 17.6 4, ,8 2. 9 0. 9 93. 5 229.0 
5.34 20. 2 16.2 4. 8 2. 8 1. 0 94. 5 229.5 
5.54 16. 8 17.2 4, 9 3. 0 0. 9 95. 0 243.5 
GROUP 
BSSS-242 X BSSS- 219 2 
BSSS- 21)2 X BSSS-12 2 
BSSS- 136 X BSSS- 119 2 
BSSS- 136 X BSSS-•194 2 
BSSS- 136 X BSSS- 219 2 
BSSS-136 X BSSS- 12 2 
BSSS-88 X BSSS- 119 2 
BSSS-88 X BSSS-194 2 
BSSS- 88 X BSSS-219 2 
BSSS-88 X BSSS- 12 2 
BSSS-213 X BSSS-236 3 
BSSS-213 X BSSS-242 3 
BSSS-213 X BSSS-136 3 
BSSS-213 X BSSS-88 3 
BSSS-230 X BSSS-236 3 
BSSS-230 X BSSS- 242 3 
BSSS-230 X BSSS-136 3 
BSSS-230 X BSSS-88 3 
BSSS-233 X BSSS-236 3 
BSSS-233 X BSSS- 242 3 
BSSS-233 X BSSS- 136 3 
BSSS-233 X BSSS-88 3 
BSSS-239 X BSSS-236 3 
BSSS-239 X BSSS- 242 3 
bsss-239 X BSSS-136 3 
BSSS-239 X BSSS-
CO C
O
 
3 
BSSS-100 X BSSS- 119 4 
BSSS- 100 X BSSS-194 4 
BSSS-100 X BSSS-219 4 
BSSS-100 X BSSS-12 4 
KERNEL EAR EAR COB KERNEL SILK PLANT 
YIELD ROW LENGTH DI AMET DIAMET DEPTH DATE HEIGHT 
MG/HA NO CM CM CM CM DAYS CM 
4.47 19. ,6 16. ,0 4. 9 2, .8 1 . , 1 93, .5 209.0 
3.77 22. ,0 14. 9 4. 7 2. 8 0 .9 96. 0 212.5 
6.60 18. 8 16. 7 4. 5 3. 0 0 .7 91 . ,0 212.5 
6.85 14. ,6 17. ,4 4. 5 2, .7 0, .9 89. 5 220.5 
4.72 17, ,6 19. ,3 4. 6 2, ,8 0, ,9 88. ,0 187.5 
5.19 17. ,6 14. 7 4. 4 2, 6 0. 9 93.0 211.0 
6.56 22. 2 13. ,8 4. 8 2, 8 1 . ,0 91. 5 203.5 
3.75 21 . ,4 15. ,6 4. 9 2, ,7 1. . 1 90. 0 194.0 
4.23 23. 8 15. ,2 4. 9 2. ,8 1, . 1 90. 0 186.0 
4.17 23. 4 11 . ,4 4. 6 2. 5 1 . 0 91, .5 184.5 
6.90 19. ,8 19. ,0 5, , 1 3. ,0 1 , .0 90. 5 235.0 
4.77 20. ,2 17. . 1 4. 8 2. 9 0, ,9 93, 0 228.0 
5.99 19. 2 17. 6 4. 4 2. 8 0. 8 88, 5 204.5 
7.31 22. ,8 16. ,6 5. 1 2. 9 1. , 1 89, .0 200.5 
7.32 18. ,6 16. 7 5. 4 3. .3 1, .0 89, 0 240.5 
6.03 19. ,4 18. ,0 5. 3 3. . 1 1. , 1 91 , .0 221 .5 
5.05 16. ,4 15.6 4. 8 2. ,8 1. ,0 85, 5 202.0 
6.20 21. ,0 15. 5 5. . 1 3, .0 1. ,0 88, ,0 203.0 
7.40 18. ,0 19. 6 5. 0 3, 0 1. 0 91 , 5 230.5 
3.64 20. 2 18. ,4 5. 1 3, 0 1. 0 95, ,0 221 .5 
6.82 16. 4 17. . 1 4. 3 2, .7 0. 8 88, ,0 192.5 
5.48 20. ,0 16. , 3 4. 8 2, 8 1. ,0 90. 0 193.0 
6.04 19. 2 17. 9 5. 2 3. 0 1. , 1 90. 5 233.5 
5.44 21. 0 16, .6 5. 1 2, 9 1. . 1 93, 0 236.0 
6.24 18. 0 16. 2 4. 5 2, 8 0. .8 88. 0 204.0 
6.30 22. 6 14, 9 5. 0 2. 8 1. ,1 89. 5 188.5 
6.28 20. ,0 18, 9 4. 8 2, ,8 1. .0 91, 5 258.0 
8.12 15. ,0 20. 8 4. 9 2. 7 1. , 1 91. 5 267.0 
7.85 18. 8 19. 8 4. 9 3. ,0 0, 9 90. 0 238.5 
4.84 20. 6 14. 9 4. 5 2, 6 0. .9 93. 0 223.5 
PEDIGREE 
BSSS-216 X BSSS-119 
BSSS-216 X BSSS-194 
BSSS-216 X BSSS-219 
BSSS-216 X BSSS-12 
BSSS-112 X BSSS-119 
BSSS-112 X BSSS-194 
BSSS-112 X BSSS-219 
BSSS-112 X BSSS-12 
BSSS-158 X BSSS- 119 
BSSS-158 X BSSS-194 
BSSS-158 X BSSS-219 
BSSS-158 X BSSS-12 
GROUP 
i4 
II 
U 
4 
k 
'I 
U 
4 
4 
MEAN: 
KERNEL EAR EAR COB KERNEL SILK 
YIELD ROW LENGTH DI AMET DIAMET DEPTH DATE 
PLANT 
HEIGHT 
MG/HA NO CM CM CM CM DAYS CM 
7.81» 20. ,8 18. 2 5, .0 3. 0 1. 0 89. 5 236.0 
7.11 18, .0 17, ,5 5, 1 3. 1 1. ,0 90, ,5 240.0 
4.82 20, 2 15. ,0 4, .8 2. 9 0. 9 92. 0 212.0 
6.31 20, .8 15. 9 4. 9  3. 1 0. .9 91. 5 222.5 
6.91 21, 2 16. , 3 5. 0 3. 2 0. 9 92. ,5 250.5 
6.27 16, 2 18. .3 4. 9 3. 0 0. 9 91. 5 250.0 
5.15 18, 
.8 14. 6 4. 9 2. 8 1 ,  1 92. ,0 225.5 
6.33 20, ,4 15. .2 5, ,0 2. 7 1. ,1 92, ,0 226.0 
7.50 20, .0 15. ,7 4. 7 2. 7 1. ,0 92. 0 245.0 
6.64 15, ,4 15. 6 4. 5 2. 8 0. 8 91. 0 243.5 
6.40 19, ,0 15. ,7 4. 4 2. 9 0. 8 91. ,0 227.0 
5.03 19, .2 14. ,1 4. ,4 2. 6 0. 9 92. 0 213.0 
5.68 18. 5 16. 5 4. ,8 2. 9 0. 9 90, 8 223,5 
PEDIGREE GROUP 
BSSS-2  X BSSS- 52 
BSSS-2  X BSSS- 59 
BSSS-2  X BSSS- 73 
BSSS-2  X BSSS- 81 
BSSS- 18 X BSSS- 52 
BSSS- 18 X BSSS- 59 
BSSS- 18 X BSSS- 73 
BSSS- 18 X BSSS- 81 
BSSS- 37 X BSSS- 52 
BSSS- 37 X BSSS- 59 
BSSS- 37 X BSSS- 73 
BSSS- 37 X BSSS- 81 
BSSS-111 X  BSSS- 52 
BSSS-111 X  BSSS- 59 
BSSS- 41 X BSSS- 73 
BSSS-111 X  BSSS-81 
BSSS-111 X BSSS- 156 
BSSS- 111 X BSSS- 51 
BSSS-111 X BSSS- 181 
BSSS- 111 X BSSS- 200 
BSSS-111)  X BSSS- 156 
BSSS-1 Hi  X BSSS- 51 
BSSS-1  111 X  BSSS- 181 
BSSS-114 X BSSS- 200 
BSSS-h t l  X BSSS- 156 
BSSS-H l l  X BSSS- 51 
BSSS-H l l  X BSSS- 181 
BSSS- 11*1 X BSSS- 200 
BSSS- 150 X BSSS- 156 
BSSS- 150 X BSSS- 51 
EAR PLANT ROOT STALK DROP 
IIEIGH PER HA LODGED LODGED EARS 
EAR 
NUMBER TRANS 
CM X1000 % % % % 
96, .50 52, .6 0, .0 8, ,7 0. 0 97, ,8 1.0 102. 50 55, .0 0, ,0 15, ,2 0. 0 84, ,8 0.0 
ion, .00 56, .2 0, ,0 6, ,3 0. 0 83, ,7 0.0 
97. ,50 38. ,2 0. ,0 16, ,3 0. 0 100, ,0 0.0 
98. 50 53. 8 0. ,0 11 , 3 0. 0 102, ,0 0.5 
113, .50 53, .8 0. ,0 6, 6 0. 0 91, ,2 0.0 
103, ,00 47, .8 2, .9 19. 8 0. 0 105, ,0 0.0 
108, .50 37, .0 0.0 32. . 1 0. 0 94, .4 0.0 
90. 00 41, .8 0, ,0 0. ,0 0. 0 103, .0 1.0 
89. 00 37. 0 0. ,0 12, .0 0. 0 112, .0 0.0 
71. ,50 49. ,0 0, .0 9. ,9 2. 2 90, .7 0.0 
104. 00 52. ,6 2. ,2 9. ,3 0. 0 88, .5 0.5 
115. 50 50, ,2 0. ,0 14. 3 0. 0 105. 0 1 .0 
116. 00 51, .4 0. 0 6. ,5 0. 0 93. ,8 0.0 
106. 50 56, ,2 0. ,0 14, ,8 0. 0 88. ,9 0.0 
118. ,00 55. ,0 0. ,0 23. ,7 0. 0 91. 5 0.0 
115, 50 49. ,0 0, ,0 7, .5 4. 9 92. ,8 0.0 
116. 50 55, ,0 0. ,0 17. ,4 0. 0 87. ,0 0.0 90. 00 51, .4 0. ,0 7, 2 0. 0 96, ,0 0.0 
116, ,50 50, ,2 0. ,0 2. 4 0.0 97. ,6 0.0 
102, ,50 52, ,6 0. ,0 6. 9 0. 0 93, ,3 0.0 
109, ,00 55, ,0 0, ,0 49. ,8 0. 0 100. 0 0.0 
88. ,00 47, 8 0. ,0 7. 4 0. 0 100. 0 0.0 112. 00 53. 8 0, ,0 4. 5 0. 0 82. 0 0.0 
106. ,50 51, ,4 0. ,0 6. 9 0. 0 95. 5 0.0 
116. 50 50, ,2 0, .0 50. 0 0. 0 95. 2 0.0 
87. ,00 49. ,0 0. 0 4. 9 0. 0 90. 2 0.0 
111. ,50 46, ,6 0. .0 7, , 1 0. 0 97. 6 0.0 99. .50 44. ,2 0, .0 3. ,1 0. 0 79. 6 0.0 
122. 50 53. ,8 0. 0 17. 6 0. 0 91. , 1 0.0 
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER 
CM X1000 % 
BSSS-150 X BSSS-181 1 86 00 53. 8 0 0 
BSSS-150 X BSSS-200 1 110 50 50. 2 0.0 
BSSS-213 X BSSS-100 1 116 50 50. 2 0 0 
BSSS-213 X BSSS-216 1 123 00 50. 2 2 3 
BSSS-213 X BSSS-112 1 118 50 («g. 0 0 0 
BSSS-213 X BSSS-158 1 112 50 50.2 0 0 
BSSS-230 X BSSS-100 1 no 00 tt6. 6 0 0 
BSSS-230 X BSSS-216 1 116 00 47. 8 2 5 
BSSS-230 X BSSS-112 1 110 00 '19. 0 2 4 
BSSS-230 X BSSS-158 1 ion 00 46. 6 0 0 
BSSS-233 X BSSS-100 1 111 50 50. 2 0 0 
BSSS-233 X BSSS-216 1 112 50 49. 0 0 0 
BSSS-233 X BSSS-112 1 108 00 46. 6 0 0 
BSSS-233 X BSSS-158 1 90 50 49. 0 0 0 
BSSS-239 X BSSS-100 1 128 50 51. 4 0 0 
BSSS-239 X BSSS-216 1 118 00 50. 2 0 0 
BSSS-239 X BSSS-112 1 115 50 50. 2 0 0 
BSSS-239 X BSSS-158 1 109 00 52. 6 0 0 
BSSS-31 X BSSS-122 2 103 00 37. 0 0 0 
BSSS-31 X BSSS-127 2 96 00 39. 4 0 0 
BSSS-31 X Bsss-mo . 2 119 00 43. 0 0 0 
BSSS-31 X BSSS-137 2 96 50 43. 0 0 0 
BSSS-58 X BSSS-122 2 8'l 00 29. 9 0 0 
BSSS-58 X BSSS-127 2 96 50 47. 8 0 0 
BSSS-58 X BSSS-UJO 2 91 00 27. 5 0 0 
BSSS-58 X BSSS-137 2 1 11 50 46. 6 0 0 
BSSS-87 X BSSS-122 2  119 00 41 8 0 0 
BSSS-87 X BSSS-127 2 115 00 19. 1 0 0 
BSSS-87 X BSSS-lllO 2 128 00 33. 5 0 0 
BSSS-87 X BSSS-137 2 123 00 51 4 0 0 
% % 
0 0, .0 71, ,0 0. 0 
0 0. ,0 88, ,4 0, .0 
8 0. ,0 97, .7 0. 0 
4 0. .0 90. ,5 0, .0 
3 2, ,4 92, ,6 0 .0 
5 2. 4 97. ,6 0, ,0 
5 0. .0 97. . 1 0. 0 
0 0, ,0 97. .5 0, .0 
8 0. 0 105. 0 0. 0 
8 0. ,0 97. 6 0, .0 
3 0. .0 97, .6 0. 0 
9 0, ,0 105. ,0 0. ,0 
0 0, ,0 106, 0 0. 0 
5 0, .0 100, .0 0 .0 
8 0. ,0 93. . 1 0. 0 
6 0, .0 81. 0 0, 0 
7 0. ,0 92. .9 0. 0 
4 0. 0 102. . 0  0. 0 
6 0. ,0 73. . 9  0. 0 
4 0, .0 97. ,0 0. ,0 
3 0, ,0 89. 4 0. ,0 
5 6. ,3 94, 4 0. ,0 
1 0, .0 135. 0 0. 0 
5 0. ,0 97. 5 0. 0 
2 0. 0 105. 0 0. .0 
4 0. 0 97. 6 0. .0 
2 0. 0 104. 0 0. ,0 
1 0. 0 85. 7 0. 0 
8 7, 1 102. 0 0. .0 
3 2. ,4 93. 2 0. 0 
% 
9 
7 
'I 
31 
12 
9 
7 
25 
'13 
21 
T| 
55 
60 
12 
11  
28 
35 
18 
6 
2 
6 
2 
7 
2 
' i  
10 
22 
7 
' i  
16 
PEDIGREE 
BSSS- 105 X BSSS- 122 
BSSS- 105 X BSSS- 127 
BSSS- 105 X BSSS- 140 
BSSS- 105 X BSSS- 137 
BSSS- 188 X BSSS- 207 
BSSS- 188 X BSSS- 218 
BSSS- 188 X BSSS- 222 
BSSS- 188 X BSSS- 250 
BSSS- 189 X BSSS- 207 
BSSS- 189 X BSSS- 218 
BSSS- 189 X BSSS- 222 
BSSS- 189 X BSSS- 250 
BSSS- 199 X BSSS- 207 
BSSS- 199 X BSSS- 218 
BSSS- 199 X BSSS- 222 
BSSS- 199 X BSSS- 250 
BSSS- 203 X BSSS- 207 
BSSS-203 X BSSS- 218 
BSSS-203 X BSSS- 222 
BSSS- 203 X BSSS- 250 
BSSS- 236 X BSSS- 119 
BSSS- 236 X BSSS- 194 
BSSS- 236 X BSSS- 219 
BSSS-236 X BSSS- 12 
BSSS- 242 X BSSS- 119 
BSSS- 242 X BSSS- 194 
BSSS-242 X BSSS- 219 
BSSS- 242 X BSSS- 12 
BSSS- 136 X BSSS- 119 
BSSS- 136 X BSSS- 194 
GROUP 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER TRANS 
CM X1000 % % % % 
109.  ,50 46,  .6  0 .  0  17,  .8  0 .  0  94,  .9  0 .0  
115.  ,50 40,  .6  0 .  0  13,  .9  0 .  0  91.  0  0 .0  
113,  .00 17,  
.9  0 ,  .0  0 .  0  0 .0  121,  0  0 .0  
110,  ,00 37,  0  0 .  0  8 .  8  0 ,  0  100.  0  0 .0  
120,  ,00 50,  .2  0 ,  .0  4 ,  .5  0 ,  .0  105.  0  0 .0  
104.  ,00 55,  0  0 ,  ,0  30,  ,4  0 .0  89,  , 1  0 .0  
102,  ,50 51,  4  0 ,  .0  0 ,  .0  0 .  0  102,  .0  0 .0  
116,  ,50 51,  ,4  0 ,  .0  4 .  8  0 .  0  102,  .0  0 .0  
109,  ,00 14,  .3  0 .  0  0 ,  .0  0 ,  0  91.  ,7  0 .0  
113,  ,50 53,  8  0 ,  ,0  11,  .2  0 .  ,0  95,  4  0 .0  
104,  ,50 47,  .8  0 .  0  9 .  ,6  0 ,  .0  108,  .0  0 .0  
114,  ,00 39,  4  0 .  ,0  3 ,  8  0 ,  0  101.  0  0 .0  
114,  ,00 7 ,  ,2  0 ,  ,0  0 ,  0  0 ,  0  188,  0  0 .0  
113.  .00 49.  ,0  2 ,  ,4  14,  ,6  0 ,  ,0  97,  6  0 .0  
108.  50 51.  4  0 ,  .0  24,  ,0  0 ,  ,0  103,  0  0 .0  
126,  .00 39,  .4  0 ,  ,0  6 ,  . 1  0 ,  .0  94,  4  0 .0  
110,  .50 35,  .8  0 ,  ,0  2 ,  ,6  0 .  0  94,  7  0 .0  
116,  .00 52.  6  0 ,  .0  25,  0  0 ,  ,0  94,  2  0 .0  
114,  .50 49.  0  0 ,  ,0  2 ,  .5  0 ,  .0  110,  .0  0 .0  
117,  .50 51,  .4  0 .  0  7 ,  , 1  0 .  0  93,  .  1  0 .0  
125,  .00 51.  4  0 ,  ,0  11,  ,7  0 ,  ,0  74,  , 1  0 .0  
134,  .00 44,  .2  0 .  0  11,  .0  0 ,  .0  89,  .7  0 .0  
99.  .50 40,  6  0 ,  ,0  2 .  ,4  0 ,  .0  89,  0  0 .0  
116,  .00 38,  2  0 ,  ,0  10,  . 3  0 ,  0  97,  .4  0 .0  
117,  ,50 50,  .2  0 .  ,0  23,  .8  0 ,  ,0  90,  .5  0 .0  
131 ,  .50 51,  4  0 .  0  35,  2  0 ,  ,0  90,  9  0 .0  
100.  50 49.  0  0 .0  17.  , 1  2 .  ,4  80.  ,8  0 .0  
121.  
.50 29,  ,9  0 .  0  38,  ,5  0 ,  ,0  131,  0  0 .0  
89.  .00 50,  .2  0 ,  .0  11,  ,9  0 ,  ,0  100,  0  0 .0  
106.  .00 52,  .6  0 ,  ,0  15,  ,6  0 ,  ,0  93.  1  0 .0  
ON 
00 
PEDIGREE 
BSSS- 136 X BSSS- 219 
BSSS- 136 X BSSS- 12 
BSSS- 88 X BSSS- 119 
BSSS- 88 X BSSS-191 
BSSS- 88 X BSSS- 219 
BSSS-88 X BSSS- 12 
BSSS- 2  X BSSS- 31 
BSSS- 2  X BSSS- 58 
BSSS-2  X BSSS-87 
BSSS- 2  X BSSS- 105 
BSSS- 18 X BSSS- 31 
BSSS- 18 X BSSS-58 
BSSS- 18 X BSSS-87 
BSSS- 18 X BSSS- 105 
BSSS- 37 X BSSS- 31 
BSSS- 37 X BSSS- 58 
BSSS- 37 X BSSS-87 
BSSS- 37 X BSSS- 105 
BSSS-m X BSSS- 31 
BSSS-11 X BSSS-58 
BSSS-11 X BSSS-87 
BSSS-11 X BSSS- 105 
BSSS- 111 X BSSS- 188 
BSSS- 111 X BSSS- 189 
DSSS- 111 X BSSS- 199 
BSSS- 111 X BSSS- 203 
BSSS-m X BSSS- 188 
BSSS- 111 X BSSS- 189 
BSSS-111 X BSSS- 199 
BSSS- 111 X BSSS- 203 
GROUP 
2 
2 
2 
2 
2 
2 
3 
3 
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER TRANS 
CM XI000 % % % % 
83.00 32,  .3  0 .  0  0 ,  .0  0 .  0  101.0  0 .0  
109.00 50.  2  0 .0  9 ,  . 1  0 ,  .0  93.0  0 .0  
88.00 50.  2  0 ,  .0  30,  .5  0 ,  .0  97.1  0 .0  
95.50 25,  , 1  0 ,  .0  1 ,  ,2  0 ,  .0  100.0  0 .0  
87.50 29,  .9  0 .  0  15.  3  0 ,  .0  105.0  0 .0  
99.50 16,  .6  0 .  0  17,  .9  0 .  ,0  91.9  0 .0  
77.50 11 ,  .8  0 .  0  16,  .8  0 .  0  108.0  0 .0  
102.00 19.  ,0  1 ,  .8  2 ,  .1  0,  .0  95.1  0 .0  
121.50 15.  1  0 .  ,0  16,  .7  0 ,  ,0  97.6  0 .0  
111.00 31.  7  0 ,  ,0  11,  .1  0,  .0  108.0  0 .0  
100.00 17.  8  2 ,  ,6  2 ,  1  0,  .0  87.1  0 .0  
102.00 10,  6  0 .0  0 ,  .0  0 ,  .0  100.0  0 .0  
116.00 32.  3  0 .  .0  2 ,  9  0 .  .0  97.  1  0 .0  
123.50 38.  2  3 ,  8  13.  2  0 ,  ,0  93.5  0 .0  
88.50 50.2  0 .0  7 ,  ,0  0 ,  ,0  88.2  0 .0  
61.50 15.  1  0,  0  10.  6  0 ,  0  86.7  0 .0  
112.50 32,  3  0 .  0  22,  2  0 ,  .0  106.0  0 .0  
86.50 32.3  0 ,  .0  6 ,  7  0 ,  .0  98.3  0 .0  
122.50 50.  2  0 ,  .0  9 .  8  0 ,  ,0  102.0  0 .0  
95.00 10,  6  0 ,  .0  6 ,  .7  0 ,  .0  88.8  0 .0  
131.00 10.  6  0 ,  .0  19.  8  0 ,  0  97.1  0 .0  
121.50 50.  2  0 ,  .0  21,  .1  0 ,  .0  92.9  0 .0  
109.00 50.  2  0 .  0  7 ,  , 1  0 ,  .0  100.0  0 .0  
116.50 51.  1  0,  .0  9 ,  2  0 ,  ,0  102.0  0 .0  
118.50 56.  2  0 .  0  21.  5  0 ,  0  102.0  0 .0  
125.50 52,  6  0 ,  ,0  6 ,  ,8  0 ,  .0  93.2  0 .0  
107.50 17.  8  2 ,  .6  22,  1  0 ,  0  105.0  0 .0  
108.50 16,  ,6  0 ,  .0  7 ,  .5  0 ,  ,0  100.0  0 .0  
105.50 51.  ,1  2 ,  .3  23,  .5  0 ,  .0  100.0  0 .0  
120.50 50.  2  0 ,  ,0  19.  0  0 ,  0  97.6  0 .0  
PEDIGREE 
BSSS-141 X BSSS-188 
BSSS-IUI  X BSSS-189 
BSSS- im X BSSS-199 
BSSS-IUI  X BSSS-203 
BSSS-150 X BSSS-188 
BSSS-150 X BSSS-189 
BSSS-150 X BSSS-199 
BSSS-150 X BSSS-203 
BSSS-213 X BSSS-236 
BSSS-213 X BSSS-242 
BSSS-213 X BSSS-136 
BSSS-213 X BSSS-88 
BSSS-230 X BSSS-236 
BSSS-230 X BSSS-2I42 
BSSS-230 X BSSS-136 
BSSS-230 X BSSS-88 
BSSS-233 X BSSS-236 
BSSS-233 X BSSS-242 
BSSS-233 X BSSS-136 
BSSS-233 X BSSS-88 
BSSS-239 X BSSS-236 
BSSS-239 X BSSS-242 
BSSS-239 X BSSS-136 
BSSS-239 X BSSS-88 
BSSS-52 X BSSS-122 
BSSS-52 
BSSS-52 
BSSS-52 
BSSS-59 
BSSS-59 
X BSSS-127 
X BSSS-I I iO 
X BSSS-137 
X BSSS-122 
X BSSS-127 
GROUP 
3 
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
U 
n 
4 
I4 
n 
4 
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER TRANS 
CM X1000 % % % % 
99.00 47,  .8  0 .  .0  5 .  ,3  0 .0  97.  4  0 .0  
109.50 25.  , 1  0 .  0  14.  . 1  0 .  0  119.  0  0 .0  
101.50 47.  ,8  0 .  0  21,  ,0  0 .  ,0  100.  0  0 .0  
118.50 52.  6  0 .  .0  28.  0  0 .  0  95.  4  0 .0  
100.00 51.  ,4  0 .  ,0  11.  ,6  0 .  0  93.  0  0 .0  
107.50 46.  6  0 .  .0  15.  ,4  0 .  0  99.  ,9  0 .0  
109.00 49.  ,0  0 .  0  21.  7  0 .  ,0  90.  4  0 .0  
114.50 49.  0  0 .0  35.  ,0  0 .0  101.0  0 .0  
114.00 47.  8  0 .  .0  12.  9  2 .  .4  97.  6  0 .0  
121.50 40.  6  0 .  ,0  29.  , 3  0 .  ,0  98.  6  0 .0  
100.00 49.  0  0 .0  2 .  4  0 .  0  95.  ,2  0 .0  
101.00 53.  8  0 .  0  17.  9  0 .  0  93.  ,2  0 .0  
112.00 47,  .8  0 .  .0  13.  5  3 .  . 1  91.  ,7  0 .0  
128.00 40.  ,6  0 .  ,0  41.  2  0 .  0  88.  ,2  0 .0  
86.50 47,  .8  2 .  ,6  12.  7  0 .  .0  97.  6  0 .0  
88.50 49,  0  0 .  .0  14.  .4  0 .  .0  93.  2  0 .0  
119.00 47,  .8  0 .  ,0  22.  ,7  0 .  0  106.  0  0 .0  
109.00 28,  .7  0 .  .0  35.  0  0 .  0  101.  ,0  0 .0  
87.00 50,  .2  0 .  .0  38.  , 1  0 .  ,0  100.  ,0  0 .0  
92.00 52.  6  0 .  .0  24.  7  0 .  .0  97.  8  0 .0  
124.00 52,  .6  0 .  .0  22.  7  0 .  .0  75.  0  0 .0  
124.50 46,  .6  0 .  0  42.  9  0 .  .0  94.  4  0 .0  
92.00 49.  ,0  0 .  .0  19.  5  0 .  0  97.  6  0 .0  
100.50 51.  ,4  0 .  ,0  16.  2  0 .  0  93.  , 1  0 .0  
98.50 47.  8  0 ,  ,0  7 .  4  0 ,  ,0  90.  5  0 .5  
109.00 45.  .4  0 .  .0  15.  5  0 .  .0  91.  ,7  1 .0  
109.00 47.  ,8  0 .  ,0  10.  , 1  0 .  0  95.  5  1  .0  
107.00 45.  ,4  0 .  ,0  7 .  5  0 .0  95.  0  1 .0  
106.50 44.  2  0 .  ,0  10.  2  0 .  0  95.  5  0 .0  
106.00 15.  ,4  0 ,  ,0  10.  5  0 .  0  94.  7  0 .0  
PEDIGREE 
BSSS- 59 X BSSS-•140 
BSSS- 59 X BSSS- 137 
BSSS- 73 X BSSS- 122 
BSSS- 73 X BSSS- 127 
BSSS- 73 X BSSS-•140 
BSSS- 73 X BSSS- 137 
BSSS-81 X BSSS- 122 
BSSS-81 X BSSS- 127 
BSSS- 81 X BSSS- 140 
BSSS-81 X BSSS- 137 
BSSS- 156 X BSSS- 207 
BSSS- 156 X BSSS- 218 
BSSS- 156 X BSSS-222 
BSSS- 156 X BSSS- 250 
BSSS- 51 X BSSS-207 
BSSS- 51 X BSSS- 218 
BSSS- 51 X BSSS- 222 
BSSS- 51 X BSSS- 250 
BSSS- 181 X BSSS- 207 
BSSS- 181 X BSSS- 218 
BSSS- 181 X BSSS- 222 
BSSS- 181 X BSSS- 250 
BSSS-200 X BSSS- 207 
BSSS- 200 X BSSS- 218 
BSSS- 200 X BSSS- 222 
BSSS-200 X BSSS- 250 
BSSS- 100 X BSSS- 119 
BSSS- 100 X BSSS- 194 
BSSS- 100 X BSSS- 219 
BSSS- 100 X BSSS- 12 
GROUP 
' i  
4 
4 
4 
4 
4  
4  
4 
4  
4  
4  
4  
4  
4  
4  
4  
4  
4  
4  
4  
4  
4  
4 
4 
4  
4  
4  
4  
4  
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER TRANS 
CM X1000 % % % % 
114.50 46.  6  0 ,  .0  5 .  ,9  0 ,  ,0  95,  ,5  0 .  0  
118.00 37.  0  2 ,  .9  2 .  ,9  0 ,  ,0  91,  2  0 ,  ,0  
93.00 49.  0  0 .  ,0  4 .  .9  0 ,  ,0  95,  ,  1  0 .  0  
99.50 50.  2  0 ,  ,0  14,  .3  0 ,  ,0  85.  7  0 ,  .0  
105.50 51.  4  0 ,  ,0  4 .  5  0 ,  ,0  81,  ,4  0 .  0  
89.00 51.  4  0 ,  .0  2 ,  ,5  0 ,  ,0  73,  .8  0 .  ,0  
105.50 35.  8  0 .  .0  16.  . 1  0 ,  0  107.  ,0  0 .  0  
109.00 46.  6  0 ,  ,0  35.  ,7  0 ,  ,0  98,  0  0 .  0  
120.50 46.  6  0 .  ,0  5 ,  9  0 ,  ,0  91,  ,2  0 .  0  
110.00 49.  0  0 .  ,0  18,  .9  2 ,  , 3  97.  7  0 .  ,0  
122.50 22.  7  0 .  ,0  4 ,  ,2  0 ,  ,0  95.  ,8  0 ,  .0  
121.00 49.  0  0 .  .0  4 ,  9  0 ,  ,0  97,  ,5  0 .  0  
109.00 47.  8  0 .  0  2 ,  ,6  2 .  6  103.  0  0 .  0  
116.50 41.  8  0 ,  ,0  10,  .8  2 ,  5  105,  0  0 .  0  
126.00 47.  8  0 .  ,0  50.  4  0 ,  0  103.0  0 ,  ,0  
118.00 49.  0  10,  0  36.  ,3  0 .0  95,  0  0 .  0  
109.00 52.  6  0 ,  ,0  27,  ,3  0 ,  ,0  93,  2  0 .  0  
141.00 50.  2  4 ,  ,8  40,  .5  2 ,  ,4  95,  ,2  0 .  ,0  
105.00 41.  8  0 ,  ,0  6 ,  .3  0 ,  ,0  111,  .0  0 .  0  
103.50 52.  6  0 ,  ,0  11,  ,3  0 ,  ,0  88,  .7  0 .  0  
95.50 37.  0  0 .  ,0  20,  .9  0 ,  ,0  114.  0  0 ,  .0  
114.50 49.  0  0 .  0  24,  ,9  2 .  3  98.  8  0 .  .0  
128.00 47.  8  0 ,  ,0  7 ,  .5  0 .0  92,  ,5  0 .  0  
127.50 52.  6  0 .  0  13,  .6  0 ,  0  95.  5  0 ,  .0  
111.50 51 .  4 0 .  0 4,  ,5  0 ,  0  100.  0  0 ,  ,0  
133.00 45.  4  0 .  ,0  15,  ,3  2 ,  8  109.  0  0 ,  .0  
122.00 50.  2  2 ,  4  7 ,  ,  1  0 .  0  90.  5  0 ,  ,0  
136.50 53.  8  0 .  0  15,  ,4  2 .  3  86.  9  0 .  0  
111.50 50.  2  0 .  0  4 .  ,8  0 .  0  102.  0  0 .  0  
119.00 50.  2  0 .  0  14.  3  0 .  0  83.  3  0 .  0  
PEDIGREE 
BSSS- 216 X BSSS- 119 
BSSS-216 X BSSS- 194 
BSSS-216 X BSSS-219 
BSSS-216 X BSSS- 12 
BSSS-112 X BSSS- 119 
BSSS-1 12 X BSSS- 194 
BSSS- 112 X BSSS-219 
BSSS- 112 X BSSS- 12 
BSSS-158 X BSSS- 119 
BSSS- 158 X BSSS-194 
BSSS-158 X BSSS-219 
BSSS-158 X BSSS-12 
GROUP 
4 
4 
14 
4 
U 
1» 
U 
4 
4 
4 
4 
4 
MEAN 
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER TRANS 
CM X1000 % % % % 
121.00 52.6  0 ,  .0  25,  2  0 .  0  97,  8  0 ,  .0  
125.50 43,  .0  0 ,  ,0  36,  , 1  0 .  0  100,  0  0 ,  ,0  
107.50 49.0  0 ,  .0  21,  7  0 .  0  95,  2  0 ,  .0  
129.50 49.  0  0 ,  .0  21,  .4  0 .  0  101.  ,0  0 ,  .0  
123.50 52,  6  0 ,  ,0  33,  .9  0 .  0  91,  .5  0 ,  .0  
131.50 49,  ,0  0 ,  ,0  29,  .4  2 .  5  87,  6  0 ,  ,0  
111.00 49,  ,0  0 ,  ,0  5 .  ,0  0 .  0  92,  .9  0 ,  .0  
126.50 46,  .6  2 ,  .5  15.  ,4  0 .  0  105.  ,0  0 .  0  
102.50 55,  0  0 ,  ,0  8 ,  .5  0 .  0  95,  .6  0 ,  .0  
126.00 49,  0  0 ,  0  9 ,  .6  0 .  0  102,  0  0 ,  ,0  
91.50 52,  .6  2 ,  .2  9 ,  .3  0 .  0  93,  .3  0 ,  ,0  
116.00 49.  0  0 ,  ,0  14,  .4  0 .  0  99,  .9  0 ,  ,0  
109.41 46.  2  0 .  ,3  15,  , 1  0 .  3  96,  8  0 ,  .0  
173 
APPENDIX G. MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS FOR EXPERIMENT 
84048 CONDUCTED AT ANKENY IN 1984 
KERNEL EAR EAR COB KERNEL 
YIELD ROW LENGTH DIAMET DIAMET DEPTH 
HG/HA NO CM CM CM CM 
BSSS-2 X BSSS-52 1 5 95 15 6 18 7 4.8 2 9 0 9 
BSSS-2 X BSSS-59 1 7 96 16 8 17 9 5.1 2 8 1 1 
BSSS-2 X BSSS-73 1 6 75 16 8 15 1 4.8 2 6 1 1 
BSSS-2 X BSSS-81 1 5 10 16 8 13 9 4.6 2 4 1 1 
BSSS-18 X BSSS-52 1 7 28 16 4 19 3 5.0 2 8 1 1 
BSSS-18 X BSSS-59 1 8 73 17 l| 18 7 5.3 2 9 1 2 
BSSS-18 X BSSS-73 1 7 85 17 4 15 6 5.2 2 8 1 2 
BSSS-18 X BSSS-81 1 6 75 17 0 17 1 4.8 2 7 1 0 
BSSS-37 X BSSS-52 1 5 U8 16 0 17 6 4.2 3 0 0 6 
BSSS-37 X BSSS-59 1 5 88 17 6 17 6 4.8 2 8 1 0 
BSSS-37 X BSSS-73 1 4 63 18 8 14 7 4.5 2 8 0 8 
BSSS-37 X BSSS-81 1 l| 87 17 6 16 5 4.6 2 6 1 0 
BSSS-llI X BSSS-52 1 6 10 14 6 19 4 4.9 2 7 1 1 
BSSS-41 X BSSS-59 1 7 89 15 6 18 6 5.2 2 7 1 3 
BSSS-41 X BSSS-73 1 7 67 16 2 16 7 5.0 2 6 1 2 
BSSS-I|1 X BSSS-81 1 5 65 16 8 16 6 4.7 2 5 1 1 
BSSS-31 X BSSS-122 2 i| 76 18 0 17 0 5. 1 2 7 1 2 
BBSS-31 X BBSS-127 2 6 6il 19 2 15 5 5.3 2 9 1 2 
BSSS-31 X BSSS-1'lO 2 't 71 16 l| 17 6 4.9 2 9 1 0 
BSSS-31 X BSSS-137 2 6 28 18 8 17 6 4.8 2 9 0 9 
BSSS-58 X BSSS-122 2 3 33 18.6 17 1 4.5 2 7 0 9 
BSSS-58 X BSSS-127 2 6 '18 18 2 15 9 4.7 2 7 1 0 
BSSS-58 X BSSS-110 2 '1 36 16 2 17 8 4.5 2 7 0 9 
BSSS-58 X BSSS-137 2 6 28 18 2 16 5 4.8 2 8 1 0 
BSSS-87 X BSSS-122 2 1 69 17 6 15 7 4.6 2 9 0 8 
BSSS-87 X BSSS-127 2 It 61 17 H 17 0 5.2 3 0 1 1 
BSSS-87 X BSSS-lllO 2 3 11 16 0 16 1 4.6 2 9 0 8 
BSSS-87 X BSSS-137 2 5 81 17 't 16 3 4.8 2 7 1 0 
BSSS-105 X BSSS-122 2 '1 90 17 2 16 0 4.9 2 7 1 1 
BSSS-105 X BSSS-127 2 5 92 19 0 14 7 5.3 2 7 1 3 
PEDIGREE GROUP 
BSSS- 105 X BSSS- 110 2  
BSSS-•105 X BSSS- 137 2  
BSSS- 2  X BSSS- 31 3 
BSSS- 2  X BSSS-58 3 
BSSS- 2  X BSSS-87 3 
BSSS- 2  X BSSS- 105 3 
BSSS- 18 X BSSS- 31 3  
BSSS- 18 X BSSS- 58 3 
BSSS- 18 X BSSS-87 3 
BSSS- 18 X BSSS-105 3 
BSSS- 37 X BSSS- 31 3  
BSSS- 37 X BSSS-58 3 
BSSS-•37 X BSSS-87 3 
BSSS- 37 X BSSS-105 3 
BSSS-m X BSSS- 31 3 
BSSS-m X BSSS-58 3 
BSSS-11 X BSSS-87 3 
BSSS- 41 X BSSS- 105 3  
BSSS- 52 X BSSS- 122 1  
BSSS- 52 X BSSS-127 1  
BSSS- 52 X BSSS- 110 1  
BSSS- 52 X BSSS- 137 1  
BSSS- 59 X BSSS- 122 1  
BSSS- 59 X BSSS- 127 1  
BSSS- 59 X BSSS-110 1  
BSSS- 59 X BSSS- 137 1  
BSSS- 73 X BSSS- 122 1  
BSSS- 73 X BSSS- 127 1  
BSSS- 73 X BSSS- 110 1  
BSSS- 73 X BSSS- 137 1  
KERNEL EAR EAR COB KERNEL 
YIELD ROW LENGTH DIAMET DIAMET DEPTH 
MG/HA NO CM CM CM CM 
1 .  30 16.  6  18.  9  5 .0  2 .  9  1  .  1 
5.63 17,  .2  17,  .1  7 .1  2 .  8  2 .1  
1 .11 15.  1  16.  0  1 .3  2 .  7  0 .8  
5 .  19 17.  0  15.  6  1 .6  2 .  6  1 .0  
1 .16 15.  ,8  15.  9  1 .7  2 .  9  0 .9  
3.56 16.  1  13.  9  1 .6  2 .  7  0 .9  
5 .97 16.  1  11.  7  5 .0  2 .  8  1 .1  
6.03 17.  1  16.  7  1 .7  2 .  6  1 .0  
7 .21 18.  0  16.  5  5 .0  3 .  0  1 .0  
6 .21 16.  ,2  16.  ,8  5 .1  2 .  9  1 .1  
5 .  18 17.  8  16.  ,3  5 .1  3 .  0  1 .0  
1 .12 17.  ,1  16.  9  1 .5  2 .  8  0 .8  
1 .50 19.  2  16.  0  1 .6  2 .  9  0 .8  
1 .10 17.2  16.  ,3  1 .9  2 .  9  1 .0  
6 .15 15.  ,1  16.  ,8  5 .1  2 .  8  1 .1  
1 .19 16.  6  16.  9  1 .7  2 .  6  1 .0  
6 .82 16.  0  18.  2  1 .8  2 .  8  1 .0  
6 .21 16.  0  16.  9  5 .1  2 .  8  1 .1  
5 .23 15.  ,6  17.  ,6  1 .5  2 .  8  0 .8  
5 .86 16.  ,2  16.  8  1 .9  3 .  0  0 .9  
5 .11 15.  1  19.  1  1 .5  2 .  8  0 .8  
6 .38 17.  1  18.  ,3  5 .1  2 .  9  1 .1  
6 .16 17.8  16.7  1 .8  2 .  7  1 .0  
7.73 20.  1  16.  . 7  5 .5  3 .  1  1  .  2 
7 .  17 15.6  20.  , 1  5 .0  2 .  9  1 .1  
5 .67 18.2  16.6  3 .0  2 .  9  1 .1  
6 .00 18.  0  15.  6  1 .1  2.  5  0 .9  
7 .77 20.  ,0  16.  2  5 .3  2 .  6  1 .3  
7 .56 18.  ,2  18.  9  1 .9  2 .  8  1 .1  
5 .38 19.  1  15.  ,0  1 .7  2 .  7  1 .0  
KERNEL EAR EAR COB KERNEL 
YIELD ROW LENGTH DIAMET DIAMET DEPTH 
MG/HA NO CM CM CM CM 
BSSS-81 X BSSS-122 4 4 79 17.6 15 9 4 3 2 4 0 9 
BSSS-81 X BSSS-127 4 5 77 19.2 16.8 5 0 2 5 1 3 
BSSS-81 X BSSS-140 4 6 19 17.2 19 3 4 5 2 5 1 0 
BSSS-81 X BSSS-137 5 13 18.4 14 7 4 8 2 6 1 1 
BSSS-111 X BSSS-156 1 7 01 15.6 15 4 5 2 2 8 1 2 
BSSS-111 X BSSS-51 1 8 78 16.4 18 5 5 1 2 6 1 3 
BSSS-111 X BSSS-181 1 8 83 17.2 17 3 5 1 3 0 1 0 
BSSS-111 X BSSS-200 1 6 77 15.8 18 0 4 8 2 8 1 0 
BSSS-1 1f| X BSSS-156 1 6 98 18.8 15 9 5 0 2 9 1 1 
BSSS-114 X BSSS-51 1 6 55 20.6 17 2 4 9 2 8 1 1 
BSSS-n4 X BSSS-181 1 6 58 21.8 18 2 5 1 3 2 0 9 
BSSS-114 X BSSS-200 1 6 88 17.8 18 0 4 7 2 7 1 0 
BSSS-141 X BSSS-156 1 6 82 20.8 15 4 5 2 3 0 1 1 
BSSS-141 X BSSS-51 1 7 51 19.4 15 3 5 1 2 8 1 1 
BSSS-141 X BSSS-181 1 7 29 22.4 16 3 5 4 3 2 1 1 
BSSS-141 X BSSS-200 1 8 83 21.2 17 5 5 0 2 8 1 1 
BSSS-150 X BSSS-156 1 6 34 20.0 15 5 5 1 2 9 1 1 
BSSS-150 X BSSS-51 1 6 49 19.2 17 5 4 9 2 8 1 1 
BSSS-150 X BSSS-181 1 6 50 20.8 17 0 5 2 3 0 1 1 
BSSS-150 X BSSS-200 1 8 36 20.6 18 6 5 2 2 7 1 3 
BSSS-188 X BSSS-207 2 6 37 17.0 16 2 5 2 3 0 1 1 
BSSS-188 X BSSS-218 2 7 60 19.6 16 5 5 0 2 7 1 1 
BSSS-188 X BSSS-222 2 5 58 17.2 14 6 4 8 2 6 1 1 
BSSS-188 X BSSS-250 2 8 26 19.2 18 1 5 2 2 9 1 1 
BSSS-189 X BSSS-207 2 4 64 16.6 17 4 5 1 2 8 1 1 
BSSS-189 X BSSS-218 2 7 08 22.2 16 1 4 8 2 8 1 0 BSSS-189 X BSSS-222 2  5 65 18.8 14 7 4 6 2 8 0 9 
BSSS-189 X BSSS-250 2  6 34 19.0 16 2 4 7 2 8 0 9 
BSSS-199 X BSSS-207 2 2 23 15.6 17 7 4 6 3 0 0 8 
BSSS-199 X BSSS-218 2 7 92 19.6 17 8 5 1 2 9 1 1 
PEDIGREE GROUP 
BSSS-199 K BSSS- 222 2  
BSSS- 199 X BSSS- 250 2  
BSSS-203 X BSSS- 207 2  
BSSS-203 X BSSS- 218 2  
BSSS-203 X BSSS- 222 2  
BSSS-203 X BSSS- 250 2  
BSSS-111 X BSSS- 188 3 
BSSS-111 X BSSS- 189 3 
BSSS-111 X BSSS- 199 3 
BSSS-in X BSSS- 203 3 
BSSS-nu X BSSS- 188 3 
BSSS-nu X BSSS- 189 3 
BSSS-114 X BSSS- 199 3  
BSSS-nil X BSSS- 203 3 
BSSS- 141 X BSSS- 188 3 
bsss-iiii X bsss- 189 3 
BSSS- 141 X BSSS- 199 3 
BSSS-141 X BSSS- 203 3 
BSSS- 150 X BSSS- 188 3 
BSSS- 150 X BSSS- 189 3 
BSSS- 150 X BSSS- 199 • 3  
BSSS- 150 X BSSS- 203 3 
BSSS- 156 X BSSS- 207 4  
BSSS-156 X BSSS- 218 4  
BSSS- 156 X BSSS- 222 4 
BSSS- 156 X BSSS- 250 4  
BSSS-51 X BSSS- 207 4  
BSSS-51 X BSSS- 218 4  
BSSS-51 X BSSS- 222 4 
BSSS-51 X BSSS- 250 4  
KERNEL EAR EAR COB KERNEL 
YIELD ROW LENGTH DIAMET DIAMET DEPTH 
MG/HA NO CM CM CM CM 
5 .54 18.  ,0  16,  .5  4 .  8  2 .  9  0 ,  .9  
6 .98 17.2  18.6  4 ,  9  2 .  8  1 ,  , 1  
7 .81 19,  6  18,  , 1  5 ,  ,  1  3 .  1  1 .  0  
7 .60 19.  0  17,  .5  5 .  ,  1  3 .  0  1 ,  .0  
7 .23 18.  0  18,  ,0  5 ,  .0  3 .  0  1 .  ,0  
6 .91 18.  0  15,  9  5 ,  .2  3 .  0  1 ,  , 1  
7 .74 16.  0  16,  .3  4 ,  .8  2 .  7  1 ,  0  
7 .33 16.  2  16.  ,6  4 ,  9  2 .  8  1 .  1  
7 .40 14,  .6  16,  .7  4 .  8  2 .  8  1 ,  ,0  
8 .44 14.  ,5  16,  .5  5 ,  .0  2 .  9  1 ,  ,0  
6 .57 18,  .4  16.  ,2  4 .  7  2 .  7  1 ,  ,0  
7 .32 19,  8  16,  , 1  4 ,  .8  2 .  8  1 ,  0  
7 .02 19.  0  16,  , 1  4 ,  .9  3 .  0  0 .  9  
8 .63 19,  0  16,  6  5 .  . 1  3 .  0  1 ,  ,0  
7 .55 20.2  17,  ,3  5 ,  ,0  2 .  8  1 ,  , 1  
5 .41 22,  .0  17,  .8  5 ,  ,2  2 .  9  1 ,  ,  1  
7 .50 18,  ,8  16,  7  5 ,  ,  1  2 .  9  1 .  , 1  
6 .98 19,  4  16,  ,7  5 ,  .  1  2 .  9  1 .  , 1  
7 .61 19,  0  16,  .9  4 ,  .8  2 .  8  1 ,  0  
6 .50 20,  0  15,  7  4 ,  6  2 .  7  0 .  9  
8 .50 17,  .2  17,  .8  5 ,  .0  2 .  8  1  .  1  
8 .28 17,  4  18,  ,0  5 ,  ,2  3 .  0  1  .  , 1  
5 .61 17.  4  18.  ,0  5 ,  3  3 .  0  1  .  1 
7 .75 20,  4  15,  , 1  5 ,  .3  2 .  8  1  .  3 
7 .14 20.  8  15,  ,0  5 ,  , 3  2 .  9  1 .  2  
6 .86 18.  0  16,  4  5 ,  ,  1  2 .  8  1  .  , 1  
6 .58 17.  2  19.  4  4 .  9  2.  8  1  .  1 
7 .02 20.  8  15.  9  5 .  0  2 .  8  1  .  , 1  
5 .71 19,  8  17.  2  4 ,  6  2 .  6  1  .  0  
6 .54 19,  8  17,  7  4 ,  7  2 .  8  0 .  9  
PEDIGREE GROUP 
BSSS-181 X BSSS-207 '» 
BSSS-181 X BSSS-218 U 
BSSS-181 X BSSS-222 4 
BSSS-181 X BSSS-250 U 
BSSS-200 X BSSS-207 4 
BSSS-200 X BSSS-218 4 
BSSS-200 X BSSS-222 4 
BSSS-200 X BSSS-250 4 
BSSS-213 X BSSS-100 1 
BSSS-213 X BSSS-216 1 
BSSS-213 X BSSS-112 
BSSS-213 X BSSS-158 
BSSS-230 X BSSS-100 
BSSS-230 X BSSS-216 
BSSS-230 X BSSS-112 
BSSS-230 X BSSS-158 
BSSS-233 X BSSS-100 
BSSS-233 X BSSS-216 
BSSS-233 X BSSS-n2 
BSSS-233 X BSSS-158 
BSSS-239 X BSSS-100 
BSSS-239 X BSSS-216 
BSSS-239 X BSSS-112 1 
BSSS-239 X BSSS-158 1 
BSSS-236 X BSSS-n9 2 
BSSS-236 X BSSS-194 2 
BSSS-236 X BSSS-219 2 
BSSS-236 X BSSS-12 2 
BSSS-242 X BSSS-119 2 
BSSS-212 X BSSS-194 2 
KERNEL EAR EAR COB KERNEL 
YIELD ROW LENGTH DIAMET DIAMET DEPTH 
MG/HA NO CM CM CM CM 
6.02 19 .6 19. .4 5. , 1 3. 1 1.0 
7.03 21, .0 18. 0 5. 0 2. 8 1.1 
6.20 20, .4 18. ,6 4, 8 2. 9 0.9 
7.23 21, .4 18. 9 5, .4 3. 3 1.0 
8.23 18. 2 18. 0 5. ,0 2. 8 1.1 
7.93 20. 4 16. .3 5. . 1 2. 9 1.1 
6.92 20, .2 17. .6 4. 7 2. 8 0.9 
7.32 19. 4 16, .9 4. 7 2. 8 0.9 
7.49 19. ,4 20. ,0 4. ,9 2. 8 1.1 
6.44 19. ,4 17, .2 4. 8 3. 0 0.9 
7.01 19. ,6 17, ,7 5. ,2 3. 1 1,0 
7.98 18.4 19, .4 4. 5 2. 8 0.8 
7. 19 17. 4 17, ,7 5. . 1 3. 1 1.0 
8.00 17. ,2 18, ,3 5.2 3. 2 1.0 
7.14 19. 0 14. .7 5. 2 3. 1 1.0 
6.84 17. ,6 16. ,7 4. 9 3. 1 0.9 
6.06 17. 4 19, ,0 4, ,6 2. 9 0.8 
5.66 18. 4 15, . 1 4. 8 2. 9 0.9 
6.09 16. ,6 16, ,3 4. ,7 3. 0 0.8 
7. 12 16. 8 19. 9 4, ,5 2. 8 0.8 
7.21 17. 8 17, ,3 4, .8 2. 8 1.0 
7.08 19. ,6 16, 9 4, ,9 3. 0 0.9 
8.03 18, ,0 15. 5 5, ,1 2. 9 1.1 
7.01 18, ,4 16. 3 4, 5 2. 8 0.8 
9.29 19. 6 19, ,0 5, .0 3. 4 0.8 
7.84 15, ,6 19. 0 5, ,0 3. 0 1.0 
5.80 19, ,0 16. 0 5. 0 3. 0 1.0 
6.66 19. ,2 15, 9 4, ,7 2. 8 0.9 
5 31 19, .6 17, 3 4. 9 3. 1 0.9 
4.48 17, ,0 18. 5 5. 0 3. 0 1.0 
PEDIGREE GROUP 
BSSS- 2I |2  X BSSS- 219 2  
BSSS- 242 X BSSS- 12 2  
BSSS- 136 X BSSS- 119 2  
BSSS- 136 X BSSS- 194 2  
BSSS- 136 X BSSS- 219 2  
BSSS- 136 X BSSS- 12 2  
BSSS- 88 X BSSS- 119 2  
BSSS- 88 X BSSS- 194 2  
BSSS- 88 X BSSS- 219 2  
BSSS- 88 X BSSS- 12 2  
BSSS- 213 X BSSS- 236 3 
BSSS-213 X BSSS- 242 3 
BSSS- 213 X BSSS- 136 3 
BSSS- 213 X BSSS- 88 3 
BSSS- 230 X BSSS- 236 3 
BSSS- 230 X BSSS- 242 3 
BSSS- 230 X BSSS- 136 3  
BSSS- 230 X BSSS- 88 3 
BSSS- 233 X BSSS- 236 3 
BSSS- 233 X BSSS- 242 3 
BSSS- 233 X BSSS- 136 3  
BSSS- 233 X BSSS- 88 3 
BSSS- 239 X BSSS- 236 3 
BSSS- 239 X BSSS- 242 3 
BSSS- 239 X BSSS- 136 3 
BSSS- 239 X BSSS-88 3 
BSSS- 100 X BSSS- 119 4 
BSSS-•100 X BSSS- 194 4  
BSSS- 100 X BSSS- 219 4  
BSSS- 100 X BSSS- 12 4  
KERNEL EAR EAR COB KERNEL 
YIELD ROW LENGTH DIAMET DIAMET DEPTH 
MG/HA NO CM CM CM CM 
3 .96 19 .0  14.  9  4 .  6  2 .9  0 .8  
4 .95 20,  2  13,  ,3  4 .  7  2 .8  0 .9  
7 .21 17,  .6  17.8  4 .  7  2 .9  0 .9  
6 .94 14.6  17,  6  4 .  ,4  2 .7  0 .8  
5 .  35 16,  8  15 .5  4 .   3  2 .9  0 .7  
6 .33 18.  ,0  15,  ,3  4 ,  .8  2 .5  1  .1  
5.62 22,  .2  12,  .5  4  .8  2 .8  1  .0  
4.23 22.  ,4  13,  .5  4 ,  .8  2 .9  0 .9  
4 .86 21 ,  ,0  14,  .3  5 ,  , 1  2 .8  1 .1  
5 .67 21.  8  8 ,  .2  4 ,  8  2 .8  1 .0  
7.64 19.  ,4  19,  .7  4 ,  8  3 .1  0 .8  
5 .23 19.  2  17.  , 1  4 ,  .7  2 .8  0 .9  
6 .17 18,  4  17,  .5  4 ,  .7  2 .9  0 .9  
6 .57 22,  8  15,  ,4  5 ,  .0  2 .9  1 .0  
6 .87 18,  4  15,  .3  5 ,  2  3 .2  1 .0  
7 .07 18,  .8  16,  4  5 ,  ,5  3 .1  1 .2  
5 .83 15.8  13,  2  4 ,  7  2 .8  0 .9  
6 .33 19,  .8  12,  .5  5 ,  2  2 .9  1 .  1  
7 .78 16,  .6  19,  . 1  4 .  ,7  3 .1  0 .8  
3 .60 18,  2  14,  4  4 .  ,6  2 ,9  0 .8  
6 .68 16,  0  16,  ,4  4 ,  .5  2 .6  0 .9  
6 .07 20,  0  14,  .9  4 .  9  2 .9  1 .0  
7 .75 18,  .6  16,  .0  5 .  0  3 .0  1 .0  
5 .89 20,  0  14,  8  4 ,  .7  2 .9  0 .9  
7 .37 17,  .6  16,  .2  4 ,  , 7  2 .7  1 .0  
6 .78 20,  8  13.  .4  4 ,  ,8  2 .8  1 .0  
6 .67 19,  .4  17,  8  4 ,  .7  3 .0  0 .8  
6 .93 14,  .6  19.  8  4 .  ,6  2 .8  0 .9  
7 .40 18,  6  18,  7  5 .  ,0  3 .0  1 .0  
5 .52 19.  2  15.  7  4 ,  ,5  2 .8  0 .8  
PEDIGREE GROUP 
BSSS- 216 X BSSS- 119 4  
BSSS- 216 X BSSS- 191 4 
BSSS-216 X BSSS-219 1  
BSSS-216 X BSSS- 12 4  
BSSS- 112 X BSSS- 119 4  
BSSS- 112 X BSSS- 194 4  
BSSS- 112 X BSSS-219 4  
BSSS- 112 X BSSS- 12 4  
BSSS- 158 X BSSS- 119 1  
BSSS- 158 X BSSS-194 4  
BSSS-158 X BSSS- 219 I t  
BSSS- 158 X BSSS- 12 4  
MEAN: 
KERNEL EAR EAR COB KERNEL 
YIELD ROW LENGTH DIAMET DIAHET DEPTH 
MG/HA NO CM CM CM CM 
7 .20 20.2  16.  4  4 .  9  3 .1  0 .  ,9  
6 .83 17.6  16,  2  5 .  1  3 .1  1 .  .0  
U. l lO 18.8  14.  4 .  7  2 .9  0 .  .9  
5 .93 20.6  15.  , 1  5 .  1  3 .0  1  .  0  
6 .55 20.8  16,  .0  4 .  9  2 .9  1  .  0  
5 .87 15.6  16,  2  4 .  8  3 .0  0 .  .9  
7 .01 18.8  14,  .6  5 .  2  3 .0  1 ,  ,  1  
5 .70 19.0  12,  7  4 .  6  2 .9  0 .  8  
6 .67 19.4  17,  
.5  4 .  6  2 .9  0 .  .8  
6 .40 15.4  14,  6  4 .  7  2 .8  0 .  .9  
5 .93 17.6  16,  9  4 .  5  2 .9  0 .  .8  
5 .08 20.2  13.  6  4 .  4  2 .7  0 .  .8  
6 .40 18.2  16.  7  4 .  9  2 .9  1 .  0  
PEDIGREE GROUP 
BSSS- 2 X BSSS- 52 
BSSS- 2 X BSSS- 59 
BSSS- 2 X BSSS- 73 
BSSS- 2 X BSSS-81 
BSSS- 18 X BSSS- 52 
BSSS-18 X BSSS-59 1 
BSSS-18 X BSSS-73 1 
BSSS-18 X BSSS-81 1 
BSSS-37 X BSSS-52 1 
BSSS-37 X BSSS-59 1 
BSSS-37 X BSSS-73 1 
BSSS-37 X BSSS-81 1 
BSSS-I|1 X BSSS- 52 1 
BSSS-I»1 X BSSS-59 1 
BSSS-41 X BSSS-73 1 
BSSS-UI X BSSS- 81 1 
BSSS-31 X BSSS- 122 2 
BSSS-31 X BSSS- 127 2 
BSSS-31 X BSSS- 1'»0 2 
BSSS-31 X BSSS-137 2 
BSSS-58 X bsss- 122 2 
BSSS-58 X BSSS-127 2 
BSSS-58 X BSSS-140 2 
BSSS-58 X BSSS-137 2 
BSSS-87 X BSSS- 122 2 
BSSS-87 X BSSS- 127 2 
BSSS-87 X BSSS- 140 2 
BSSS-87 X bsss- 137 2 
BSSS-105 X BSSS- 122 2 
BSSS-105 X BSSS- 127 2 
PLANT EAR PLANT STALK EAR 
HEIGHT HEIGHT PER HA LODGED NUMBER TRANS 
CM CM XI000 % % 
231). 50 96, .5 1)6, .6 2. 6 92, 2 0. .5 
236. 50 103, 
.5 1)3. ,0 2. 8 100, .0 0. 0 
230. 00 91). 
.5 1)5, ,1) 2.  5 95, ,3 0. .0 
237. 50 98. 5 38, .2 19. 6 126, .0 0. 0 
218. 00 106, 5 1)5, ,1) 0.  0 100.0 1, ,0 
221 .  50 111, .5 1)5, ,1) 21 .  1 97, ,1) 0.  ,0 
202. 00 99, .5 1)5, .1) 2.  5 100, .0 0. 0 
212. 50 110. 0 45, .1) 18. I t  100, 0 0. ,0 
218.00 90, 0 1|6, .6 2. 6 97, ,1) 0.  ,5 
213. 00 80. 0 1)6. .6 2. 6 82, .1) 0.  .0 
18') .  50 69. ,5 '15. .1) 0.  0 92, .5 0. 0 
201 .  00 83. .5 1)6. .6 10. 3 95, .0 0. ,0 
25't .  00 111. 0 1)6, .6 12. 9 97, .1) 1.  .0 
250. 50 113. 0 1|7. ,8 10. 0 97.5 0. 0 
216. 00 97. ,5 1)5, .1) 7.  9 100, .0 0. ,0 
250. 50 110, 5 1)5, .1) 36. 8 89, .5 0. 0 
235. 00 118. ,0 33, .5 3. 6 92, .9 0. ,0 
227 .  50 111). ,0 1)5, .1) 2.  6 100, .0 0. 0 
260, 50 126. .5 1)5, ,1) 5.  0 85, .0 0. .0 
21)3 .  00 110. 5 1)1), .2 2. 5 90, 0 0.0 
208. 50 86, .5 28, ,7 5. 0 97. .9 0. ,0 
221). 50 90. .5 1)6, .6 15. 3 102. ,0 0. 0 
231. 00 101). ,5 1)3, ,0 22. 2 72. ,2 0. ,0 
231. 50 106. 0 1)9, .0 7. 5 90. 2 0. 0 
21)2. 00 130. 0 1)6. 6 22. 6 100. 0 0. 0 
261 .  50 135. 0 37. ,0 12. 1 96. , 3 0. 0 
273. 50 138. ,0 1)5. 1) 8.  1 71). 2 0. 0 
260. 50 126. 
.5 1)1). .2 16. 1) 91).  .7 0. ,0 
236. 00 126. 
.5 1)7. .8 2. 1) 97. 6 0. 0 
227. 00 108. .  5 1)1. ,8 8. 7 100. 0 0. 0 
PEDIGREE GROUP 
BSSS-•105 X BSSS- 140 2 
BSSS- 105 X BSSS- 137 2 
BSSS-2 X BSSS- 31 3 
BSSS- 2 X BSSS- 58 3 
BSSS-2 X BSSS-87 3 
BSSS- 2 X BSSS- 105 3 
BSSS- 18 X BSSS- 31 3 
BSSS- 18 X BSSS-58 3 
BSSS- 18 X BSSS-87 3 
BSSS- 18 X BSSS- 105 3 
BSSS- 37 X BSSS- 31 3 
BSSS- 37 X BSSS-58 3 
BSSS- 37 X BSSS-87 3 
BSSS- 37 X BSSS- 105 3 
BSSS-1)1 X BSSS- 31 3 
BSSS- '11 X BSSS-58 3 
BSSS- 1)1 X BSSS-87 3 
BSSS- 41 X BSSS- 105 3 
BSSS- 52 X BSSS- 122 4 
BSSS- 52 X BSSS- 127 4 
BSSS- 52 X BSSS- 140 4 
BSSS- 52 X BSSS- 137 4 
BSSS- 59 X BSSS- 122 4 
bsss- 59 X bsss- 127 4 
BSSS- 59 X BSSS- 140 4 
BSSS-•59 X BSSS- 137 '1 
bsss- 73 X bsss- 122 4 
BSSS-•73 X DSSS- 127 4 
bsss- 73 X bsss-140 4 
BSSS- 73 X DSSS- 137 4 
PLANT EAR PLANT STALK EAR 
HEIGHT HEIGHT PER HA LODGED NUMBER TRANS 
CM CM XI000 % % 
283. 50 136. 5 29. 9 4. ,2 95. 5 0.0 
270. 50 124, 0 44. ,2 18. ,9 92. , 1 0.0 
222. ,50 79, .0 45. ,4 5. ,3 92.1 0.0 
250. 50 116. 5 47. 8 0, ,0 97. 5 0.0 
275. 50 143. ,0 41. ,8 20, ,4 107, ,0 0.0 
250. 50 120. 0 39. 4 20, ,0 81. , 1 0.0 
206. ,00 103. ,5 46. 6 0. ,0 92. ,4 0.0 
198. 00 81, .5 44. 2 2. ,6 97. ,2 0.0 
226. 00 113. 5 45. 4 2, ,5 100. ,0 0.0 
226. ,00 120. 0 43. 0 20. ,3 95. ,0 0.0 
206. ,50 88. ,0 44. 2 0. ,0 89. ,2 0.0 
199. ,00 67, 5 46. 6 7. ,6 92. ,2 0.0 
246. 00 103. ,5 44, .2 10. ,7 100. ,0 0.0 
215.00 96.5 '15. . '4 7,  ,9 92. , 1 0.0 
244. ,00 116. ,0 45. ,4 2, ,8 82. 2 0.0 
236. 00 93. ,5 35. ,8 0. ,0 100. ,0 0.0 
263. ,00 131. ,5 46. ,6 25. ,7 100. ,0 0.0 
245. ,00 114. 0 44. 2 5. ,4 97. ,2 0.0 
217. 50 88. ,5 43. ,0 13. ,9 97. 2 1.0 
226. ,00 103. ,0 44. 2 13. ,6 94. 6 1.0 
266. ,50 123. 
.5 44. 2 8. ,0 97. ,4 0.5 
247. ,00 110. ,5 45. ,4 10. 5 97. 4 0.5 
235. 50 104. 5 46, .6 17. ,9 81. ,6 0.0 
223, ,50 100. 5 44. 2 8, ,0 100. 0 0.0 
261 . 00 120. 5 47. ,8 2. ,4 87. ,6 0.0 
271 . ,50 131. 5 44. 2 18. ,7 94. ,6 0.0 
197. , 00 86, 0 44. ,2 5. ,4 100. 0 0.0 
214. ,50 92. ,5 45. ,4 13. ,2 94. ,7 0.0 
243. ,00 110. 5 45. ,4 5. , 3 97. 4 0.0 
203. ,50 90. ,0 43. ,0 8. 3 97. 2 0.0 
PEDIGREE GROUP 
BSSS-81 X BSSS-122 »< 
8SSS-81 X BSSS-127 4 
BSSS-81 X BSSS-1l)0 ! |  
BSSS-81 X BSSS-137 4 
BSSS-111 X BSSS-156 1 
BSSS-in X BSSS-51 1 
BSSS-111 X BSSS-181 1 
BSSS-111 X BSSS-200 1 
BSSS-114 X BSSS-156 1 
BSSS-114 X BSSS-51 1 
BSSS-114 X BSSS-181 1 
BSSS-114 X BSSS-200 1 
BSSS-141 X BSSS-156 1 
BSSS-141 X BSSS-51 1 
BSSS-141 X BSSS-181 1 
BSSS-141 X BSSS-200 1 
BSSS-150 X BSSS-156 1 
BSSS-150 X BSSS-51 1 
BSSS-150 X BSSS-181 1 
BSSS-150 X BSSS-200 1 
BSSS-188 X BSSS-207 2 
BSSS-188 X BSSS-218 2 
BSSS-188 X BSSS-222 2 
BSSS-188 X BSSS-250 2 
BSSS-189 X BSSS-207 2 
BSSS-189 X BSSS-218 2 
BSSS-189 X BSSS-222 2 
BSSS-189 X BSSS-250 2 
BSSS-199 X BSSS-207 2 
BSSS-199 X BSSS-218 2 
PLANT EAR PLANT STALK EAR 
HEIGHT HEIGHT PER HA LODGED NUMBER TRANS 
CM CM XI000 % % 
212. 50 109. 0 46. 6 28. 3 89. 5 0.0 
222. 50 104. 0 45. ,4 34. 2 86. 8 0.0 
254. 50 121. ,0 47. ,8 32. ,2 95. 2 0.0 
234. 00 107. ,5 43. ,0 22. 0 103. ,0 0.0 
227. 50 104. 5 46. 6 5, .3 97. 2 0.0 
243. 00 124. 0 43. 0 27, .8 103.0 0.0 
203. 00 89. 5 47. 8 7, ,4 103. ,0 0.0 
243. 00 114. 0 45. 4 42. 2 100, .0 0,0 
204. ,00 92. 0 45. ,4 0. .0 94. 7 0.0 
21 1 .  00 98. 0 44. ,2 16, 2 100.0 0.0 
199. 00 89. 5 43. 0 20. .0 95. 0 0.0 
222. 00 109. 0 45. 4 13, 2 97. ,4 0.0 
215. 00 92. 5 45. ,4 15. 8 97. .4 0.0 
246. 50 107, ,5 44. 2 32, 6 103. 0 0.0 
207. 00 85. 5 45. ,4 10, 5 94. 7 0.5 
232. 50 106. ,5 45. ,4 12, ,8 103, .0 0.0 
233. 50 101, ,5 44. ,2 15, .9 79. 9 0.0 
236. 50 111 . 0 41. 8 30, 8 100. ,0 0.0 
223. 50 100. 0 40, 6 25. 1 96, 7 0.0 
247. 00 119. 0 43. 0 20, .3 85. .3 0.0 
244. 00 108. 5 44. ,2 5, ,4 94, ,7 0.0 
205. 00 97. 0 44. 2 5, .3 100. 0 0.0 
212. 00 93. 0 44. 2 5, ,4 100. 0 0.0 
226. 50 106. ,0 44. 2 5. 4 94. 6 0.0 
252. 50 120. ,5 31. ,1 17, .5 101. 0 0.0 
237. 50 117. 5 44. 2 24. 0 103. ,0 0.0 
220. 50 99. ,0 43, 0 5. 6 120. 0 0.0 
233. 50 119. ,0 44. 2 10, 8 106. ,0 0.0 
255. 00 113. 0 15. 5 12, 5 135. 0 0.0 
223. 00 105. 5 47. ,8 4. 8 92, 9 0.0 
PEDIGREE GROUP 
BSSS-199 X BSSS-222 2 
BSSS-199 X BSSS-250 2 
BSSS-203 X BSSS-207 2 
BSSS-203 X BSSS-218 2 
BSSS-203 X BSSS-222 2 
BSSS-203 X BSSS-250 2 
BSSS-in X BSS3-188 3 
BSSS-111 X BSSS-189 3 
BSSS-111 X bsss-199 3 
BSSS-111 X BSSS-203 3 
BSSS- ll'l X BSSS-188 3 
bsss-1 l ' t  X bsss-189 3 
BSSS-ll'l X BSSS-199 3 
BSSS-11U X BSSS- 203 3 
BSSS-141 X BSSS-188 3 
BSSS- 141 X BSSS-189 3 
BSSS-141 X BSSS-199 3 
BSSS- 141 X BSSS- 203 3 
BSSS-150 X BSSS-188 3 
BSSS-150 X BSSS-189 3 
BSSS-150 X BSSS-199 3 
BSSS-150 X bsss- 203 3 
bsss-156 X BSSS- 207 4 
BSSS-156 X BSSS-218 4 
BSSS-156 X BSSS-222 4 
BSSS-156 X BSSS-250 4 
BSSS-51 X bsss-207 4 
BSSS-51 X BSSS-218 4 
bsss-51 X bsss-222 4 
BSSS-51 X BSSS- 250 4 
PLANT EAR PLANT STALK EAR 
HEIGHT HEIGHT PER HA LODGED NUMBER TRANS 
CM CM X1000 % % 
214 .50 86, .0 45 .4 5. 3 111. ,0 0. ,0 
237 .50 111 .5 45 .4 13, 2 100, .0 0, .0 
258 .00 123, .5 45 .4 7, .9 100, .0 0, .0 
257 .00 125, .5 46 .6 12, .7 87. 7 0. ,0 
247 .00 113, .0 44 .2 8, .4 114, 0 0, ,0 
261 .50 131, .0 43 .0 14, .7 106, .0 0, .0 
217 .50 98, .5 44 .2 5, .4 103, .0 0, .0 
245 .50 112, .0 45 .4 5, .3 97, .8 0. ,0 
255 .00 111, .0 43 .0 21 . ,7 105, .0 0, .0 
266 .50 123, .0 44 .2 8, .3 106, 0 0. ,0 
210 .50 95. 0 46, .6 15, 7 100. 0 0. 0 
229 .50 110, .5 45, .4 5, .3 105, 0 0.0 
237, .50 104, .5 44, .2 8. ,2 99. ,9 0. ,0 
24' l  .50 111, .5 45 .4 2, .6 100, .0 0, ,0 
227 .50 97. 0 44 .2 13, .5 97. ,4 0, ,0 
238 .50 106, .5 31 .  1 11 .  .5 92. .3 0. ,0 
241 .00 100, .0 46 .6 15, .4 92, .2 0. .0 
250 .50 101.0 46 .6 2.6 92, 4 0. ,0 
217 .00 83, .5 47 .8 20, .0 100. ,0 0. ,0 
243 .50 108, .0 45, .4 34, 2 103. 0 0. ,0 
248 .00 97, .0 46 .6 15, .5 97. 5 0. 0 
264 .50 109, .0 47 .8 26, . 1 95. ,0 0. ,0 
254 .00 127, .0 38 .2 9. ,2 90. ,4 0. ,0 
224, .00 118, 0 45, .4 2, ,6 100, 0 0. ,0 
221 , .50 113. ,0 43, .0 8. .5 92. ,7 0. ,0 
239, .00 117. 0 44, .2 10. ,8 100. ,0 0. 0 
254, .00 121, .0 45, .4 34. ,2 92. , 1 0. 0 
231, ,00 125. 5 45, .4 15. ,8 92. 1 0. 0 
228 .50 112, 5 46, .6 41. ,2 94, 9 0. ,0 
261 , .50 135. 0 46, .6 38. ,6 100. 0 0. 0 
PLANT EAR PLANT STALK EAR 
HEIGHT HEIGHT PER HA LODGED NUMBER TRANS 
CM CM X1000 % % 
BSSS-181 X BSSS-207 4 238. 50 112. 5 145. 4 23. 7 97. 4 0. 0 
BSSS-181 X BSSS-218 U 207. 50 99. 5 U5. 4 12. 5 103. 0 0. 0 
BSSS-181 X BSSS-222 U 206. 50 95. 0 '45. '1 21 .  4 102. 0 0. 0 
BSSS-181 X BSSS -250 232. 50 116. 5 46. 6 28. 2 89. 7 0. 0 
BSSS-200 X BSSS-207 U 268. 50 138. 5 43. 0 11. 1 106.0 0.0 
BSSS-200 X BSSS-218 U 21414. 50 130. 5 45. '4  26. 3 105. 0 0. 0 
BSSS-200 X OSSS-222 4 2145.  00 123. 0 45. 4 34. 2 100. ,0 0. 0 
BSSS-200 X BSSS -250 U 265. 00 138. 0 47. 8 22. 5 107. 0 0. 0 
BSSS-213 X BSSS-100 1 275. 50 13U. 5 49. 0 27. ,1 97. ,6 0. ,0  
BSSS-213 X BSSS-216 1 253. 00 122. 0 46. 6 35. ,7 94. ,9 0.  ,0 
BSSS-213 X BSSS-112 1 2143. 00 121. 5 44. 2 2.  ,8 103. ,0 0. ,0 
BSSS-213 X BSSS-158 1 2147.  50 111. 5 46. ,6 15. 5 92. , 1 0. ,0 
BSSS-230 X BSSS-100 1 277. ,00 119. 5 46. 6 25. 9 95. ,0 0. ,0 
BSSS-230 X BSSS-216 1 2'42. ,00 110, 0 45. ,4 15, .8 108. 0 0. 0 
BSSS-230 X BSSS-112 1 2143,  00 107. 5 45. ,4 26. ,3 97. ,4 0.  ,0 
BSSS-230 X BSSS-158 1 238. ,50 95. ,5 43. ,0 11. . 1 97. 2 0. 0 
BSSS-233 X BSSS-100 1 2' |6, ,50 121 .  ,0 46. ,6 41, .  1 97. 5 0, .0 
BSSS-233 X BSSS-216 1 238, ,00 123. ,5 45. ,4 5. .3 100. 0 0. 0 
BSSS-233 X BSSS-112 1 2142.  ,50 119. ,5 46. ,6 20, .8 92, .4 0, ,0 
BSSS-233 X BSSS-158 1 237. ,00 96. , 0 45. ,4 18, .4 100. 0 0.0 
BSSS-239 X BSSS-100 1 26'4. 50 129. 0 46. 6 15, .7 92, ,5 0. ,0 
BSSS-239 X BSSS-216 1 232. .50 117. ,5 44. ,2 21 , 3 97. 2 0. .5 
BSSS-239 X BSSS-112 1 237 .00 122. ,5 45. ,4 7, .9 103, .0 0,  0 
BSSS-239 X BSSS-158 1 21414, .50 111. 0 44. 2 19, .  3 100, .0 0, .0 
BSSS-236 X BSSS-119 2 283 .00 147, .0  45, .4 26 .  3 100, .0 0, .0  
BSSS-236 X BSSS-19U 2 28' l  .50 Tl5, .5 46, .6 18 .3 97 .  1 0, .0 
BSSS-236 X BSSS-219 2 250 .50 116, .5 43, .0 2 .  6 97, .7 0, .0 
BSSS-236 X BSSS-12 2 257 .00 111, .5 '15, .4 19 .6 100 .0 0,  .0 
BSSS-2'(2 X BSSS-119 2 258 .00 139, .5 45, .4 15 .8 81, .6 0, .0 
BSSS -2I42 X BSSS - I9 I4 2 281 .50 157.0 43, .0 33 .3 77 .8 0 .0  
PLANT EAR PLANT STALK EAR 
PEDIGREE GROUP HEIGHT HEIGHT PER HA LODGED NUMBER TRANS 
CM CM X1000 % % 
BSSS-242 X BSSS-219 2 233. 50 118. 0 37. 0 19. 5 95. ,0 0.0 
BSSS-212 X BSSS-12 2 235. 50 1l»0. 0 40. 6 41. 1 101, ,0 0.0 
BSSS-136 X BSSS-119 2 238. 50 103. 0 45. 4 15. 8 97. ,4 0.0 
BSSS-136 X BSSS-19U 2 256. 00 121 .  0 44. 2 34. ,9 100, .0 0.0 
BSSS-136 X BSSS-219 2 214. 50 84. 5 38. 2 6. ,3 103, .0 0.5 
BSSS-136 X BSSS-12 2 228. 00 107. 5 47. 8 10, ,3 95, .2 0.0 
BSSS-88 X BSSS-119 2 21'1.00 111. 5 46. 6 11. , 1 95, ,6 0.0 
BSSS-88 X BSSS-191* 2 203. 50 94. 0 33. 5 14, .3 96, .4 0.0 
BSSS-88 X BSSS-219 2 210. 50 92. 5 32. 3 21, ,7 99, .2 0.0 
BSSS-88 X BSSS-12 2 212. ,00 105. 0 44. 2 13, .6 92, 0 0.0 
BSSS-213 X BSSS-236 3 255. 50 120. 0 45. 4 7, .9 92, .  1 0.0 
BSSS-213 X BSSS-242 3 250. ,00 124. 5 46. 6 40, ,9 92, .5 0.0 
BSSS-213 X BSSS-136 3 225. 00 100. 0 50.2 5, ,0 88, .4 0.0 
BSSS-213 X BSSS-88 3 23' l .  ,50 109. 5 45. 4 7, .5 97, 8 0.0 
BSSS-230 X BSSS-236 3 276. ,50 128. 5 44. 2 16, . 1 97, .5 0.0 
BSSS-230 X BSSS-242 3 258. ,50 127. ,0 44. 2 47, . 1 90. 9 0.0 
BSSS-230 X BSSS-136 3 224, .00 87. ,0 46. ,6 12, .8 95 .0 0.0 
BSSS-230 X BSSS-88 3 218.00 89. 5 45. ,4 13, .2 105. 0 0.0 
BSSS-233 X BSSS-236 3 26l | ,  ,00 122.5 44.2 8, .3 99. 9 0.0 
BSSS-233 X BSSS-2»42 3 239. .00 132. ,0 37, 0 35 .2 74, .8 0.5 
BSSS-233 X BSSS-136 3 212, .00 91 .  ,5 46, .6 5, .  1 92. 5 0.0 
BSSS-233 X BSSS-88 3 203. .50 95. 0 44. ,2 21 , .5 97. 2 0.0 
BSSS-239 X BSSS-236 3 260. .50 137. 5 45, .4 15, .8 97 .4 0.0 
BSSS-239 X BSSS-2(12 3 261 . 50 141, .0 45. 4 26. 3 92 .  1 0.0 
BSSS-239 X BSSS-136 3 229.00 102, 0 45, ,4 2, .5 97 .5 0.0 
BSSS-239 X BSSS-88 3 208. .00 102. ,0 45. ,4 7, .9 103, .0 0.0 
BSSS-lOO X BSSS-119 It  273 .50 128, .5 46, .6 25 .5 90 .0 0.0 
BSSS-100 X BSSS-194 i |  296. 00 155. ,0 45, ,4 26, 3 92 .  1 0.0 
BSSS-TOO X BSSS-219 U 2118, .50 113, .5 45, .4 5 .3 92 .  1 0.0 
BSSS-100 X BSSS-12 It  2113, .50 131, .0 49, .0 7, .3 97, .5 0.0 
PEDIGREE GROUP 
PLANT 
HEIGHT 
EAR 
HEIGHT 
PLANT 
PER HA 
STALK 
LODGED 
EAR 
NUMBER TRANS 
CM CM X1000 % % 
BSSS-216 X BSSS-119 261.00 128. 5 *47. 8 37.5 95. 0 0.0 
BSSS-216 X 8858-194 II  259.00 I ' l l .  ,5 i |6. 6 35.9 97. 5 0.0 
BSSS-215 X BSSS-219 231.00 115. 0 45. 4 26.3 89. ,5 0.0 
BSSS-216 X BSSS-12 '1 228.00 121, .5 '46. 6 23.6 92. ,5 0.0 
BSSS-n2 X BSSS-119 1» 2 i»i i .50 117. 0 44. 2 13.9 91 . 8 0.0 
BSSS-112 X BSSS-194 '» 268.50 135. ,0 44. 2 29.8 92. ,0 0.0 
BSSS-112 X BSSS-219 '1 2l |6.00 1014. 0 45. 4 5.3 100, .0 0.0 
BSSS-112 X BSSS-12 U 228.50 117. ,0 44. 2 8.2 100. 0 0.0 
BSSS-158 X BSSS- n 9  U 2i |9.00 97, .5 44. 2 21.5 94. ,6 0.0 
BSSS-158 X BSSS-194 4 273.00 133. 5 44. 2 13.5 100. 0 0.0 
BSSS-158 X BSSS-219 U 21411.50 104, .0 45. 4 10.6 103. ,0 0.0 
BSSS-158 X BSSS-12 222.00 107, .0 46. 6 10.0 94, .9 0.0 
MEAN: 237.66 111, .5 44. 3 15.0 96. 8 0.0 
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APPENDIX H. MEANS FOR YIELD AND OTHER AGRONOMIC TRAITS COMBINED OVER 
ENVIRONMENTS 
PEDIGREE GROUP 
BSSS- 2 X BSSS- 52 
BSSS- 2 X BSSS- 59 
BSSS- 2 X BSSS- 73 
BSSS- 2 X BSSS- 81 
BSSS- 18 X BSSS- 52 
BSSS- 18 X BSSS- 59 
BSSS- 18 X BSSS- 73 
BSSS- 18 X BSSS- 81 
BSSS- 37 X BSSS- 52 
BSSS- 37 X BSSS- 59 
BSSS- 37 X BSSS- 73 
BSSS- 37 X BSSS-81 
BSSS- '11 X BSSS- 52 
BSSS- 111 X BSSS- 59 
BSSS- 111 X BSSS- 73 
BSSS-l |1 X BSSS- 81 
BSSS- 1 1 I  X BSSS- 156 
BSSS-1 1 1 X BSSS- 51 
BSSS- 111 X BSSS- 181 
BSSS- 11 1 X BSSS- 200 
BSSS- 111» X BSSS- 156 
BSSS- 1 I ' l  X BSSS- 51 
BSSS- 11l|  X BSSS- 181 
BSSS- 1 111 X BSSS-200 
BSSS-I ' l l  X usss- 156 
BSSS- m i  X BSSS- 51 
BSSS- I ' l l  X BSSS- 181 
BSSS-I ' l l  X BSSS-200 
BSSS- 150 X BSSS- 156 
BSSS-150 X BSSS- 51 
KERNEL EAR EAR COB KERNEL SILK PLANT 
YIELD ROW LENGTH DIAHET DIAMET DEPTH DATE HEIGHT 
MG/IIA NO CM CM CM CM DAYS CM 
11.75 15 5 18 0 l |  5 2. 9 0 8 86 2 221.8 
6. l |9 16 8 17 2 l |  9 2. 8 1.0 86 6 226.0 
'1.65 16 7 HI 9 l |  5 2. 7 0 9 89 3 216.5 
'1.25 16 8 11 9 l |  5 2. 5 1 0 87 3 218.0 
5.87 16 1 17 3 l |  6 2. 8 0.9 85 8 216.2 
6.85 17 5 17 1 5 0 2. 9 1 1 86 1 211.2 
6.08 17 5 15 0 l |  8 2. 8 1 0 87 6 197.6 
'1.9' l  17 1 16 3 '1 6 2. 7 0 9 87 8 200.5 
' I . ' l6 15 7 17 1 l |  11 3.  0 0 7 85 7 203. 1 
5.20 17 7 17 2 l |  8 2. 9 0 9 87 2 203.11 
3.65 18 5 15 5 l |  5 2. 8 0 8 89 5 183.7 l l . ' l l l  17 1 16 l |  l |  5 2. 7 0 9 87 5 192.2 5.3i |  111 i |  18 3 l |  5 2. 7 0 9 86 7 238.4 
6. 1 7 16 0 18 1 9 2. 7 1 1 88 0 237.3 
6.06 16 5 16 5 i |  7 2. 6 1 0 87 2 208.4 
5.63 16 3 16 1 '1 6 2. 6 1 0 87 3 230.6 
5.93 15 8 Hi 9 '1 9 2. 7 1 1 89 0 221 .7 
6.91 16 3 17 0 l |  9 2. 7 1 1 86 0 227.2 
6.89 16 7 17 0 9 2. 9 1 0 85 2 202.0 
6.(19 15 7 17 0 l |  7 2. 7 1 0 85 6 235.3 
5. '10 19 0 15 9 '1 8 2. 9 1 0 86 5 199.9 
5.93 20 0 16 5 '1 7 2. 7 1 0 85 5 211.7 
5.25 21 7 17 i |  l |  8 3. 0 0 9 85 3 191 .0 
5.60 18 7 16 i |  l |  5 2. 7 0 9 85 2 217.9 
5.06 21 6 Hi 8 5 0 3. 0 1 0 89 3 209.0 
6.29 19 6 15 8 i |  9 2. 8 1 0 86 5 233.5 
6.31 21 9 16 5 5 1 3. 0 1 0 85 3 199.0 
6.60 21 1 17 0 '1 8 2. 8 1 0 85 3 226.8 
5.23 20 1 Hi 6 9 2. 8 1 1 88 2 215.2 
6.11 18 3 16 6 i |  8 2. 7 1 0 86 7 232.9 
PEDIGREE GROUP 
BSSS- 150 X BSSS- 181 
BSSS- 150 X DSSS- 200 
BSSS- 213 X BSSS- 100 
BSSS- 213 X BSSS-216 
BSSS-213 X BSSS-112 
BSSS- 213 X BSSS- 158 
BSSS- 230 X BSSS- 100 
BSSS- 230 X BSSS-216 
BSSS- 230 X BSSS- 112 
BSSS- 230 X BSSS- 158 
BSSS- 233 X BSSS- 100 
BSSS- 233 X BSSS-216 
BSSS- 233 X BSSS- 1 12 
BSSS- 233 X BSSS- 158 
BSSS- 239 X BSSS-100 
BSSS-239 X BSSS-216 1 
BSSS- 239 X DSSS- 112 1 
BSSS- 239 X BSSS- 158 1 
BSSS- 31 X BSSS-122 2 
BSSS- 31 X BSSS- 127 2 
BSSS- 31 X BSSS- mo 2 
BSSS- 31 X BSSS- 137 2 
BSSS- 58 X BSSS- 122 2 
BSSS- 58 X bsss- 127 2 
BSSS- 58 X BSSS- HlO 2 
BSSS- 58 X BSSS- 137 2 
BSSS- 87 X BSSS- 122 2 
BSSS- 87 X BSSS- 127 2 
BSSS- 87 X BSSS- 1'tO 2 
BSSS- 87 X BSSS-137 2 
KERNEL EAR EAR COB KERNEL SILK 
YILLD ROW LENGTH DIAMET DIAMET DEPTH DATE 
PLANT 
HEIGHT 
MG/HA NO CM CM CM CM DAYS CM 
5.62 21 0 16 8 5.0 3 0 1 0 85 8 207.0 
6.55 20 1 16 9 l | .  8 2 7 1 1 85 3 228.1 
6.91 18 8 21 0 ' t .  7 2 7 1 0 88 5 247.0 
5.80 19 5 18 6 i | .  8 3 0 0 9 89 2 233.l t  
6.65 20 1 17 6 H. 9 3 0 1 0 88 231.6 
7.08 19 0 19 '1 '1.  i |  3 0 0 7 86 1 235.8 
6.71 17 2 17 6 5. 0 3 0 1 0 88 0 253.7 
6.95 17 0 17 '1 5.  0 3 1 1 0 86 0 239.6 
6.2i |  19 0 I ' l  7 5. 2 3 1 1 0 88 3 231.7 
6.18 16 7 16 5 i | .  8 2 9 0 9 86 8 233.8 
5.5' l  17 5 19 0 '1 5 2 8 0 8 90 2 23') .3 
5.63 18 1 16 6 '1. 7 2 9 0 9 89 1 225.8 
6.06 17.3 16 '1 '1 7 2 9 0 9 91 7 225.6 
6.59 17 5 19 3 ' I .  '1 2 7 0 8 88 3 229.1 
6.68 18 7 18 '1 '1.  7 2 9 0.9 88.6 2l |9.2 
6.3l |  20 5 17 9 '1 9 3 0 1 0 86 2 22' l .  '1 
6.75 18 3 16 0 5 0 2 9 1 1 87 0 227.3 
6.37 18 7 16 8 '1 5 2 7 0 9 87 0 232.7 
' I . ' IO 18 3 16 5 '1. 7 2 7 1 0 92 8 217.1 
5.17 18 5 I ' l  8 5. 1 2 9 1 1 93 3 213.6 
3.11 15 8 15 6 '1. 5 2 8 0 9 97 2 237 
5.33 17 8 17 0 '1 6 2 8 0 9 91 3 221.7 
2.H6 18 0 18 1 ' I  '1 2 7 0 8 88 1 195.0 
5.29 18 1 16 8 '1. 8 2 8 1 0 90 5 209.9 
3.31 16 3 18 5 I | .  '1 2 7 0 9 93 7 215. '1 
'1.8(1 17 8 16 0 '1 6 2 8 0 9 91 1 226.6 
'1.25 17 5 16 3 l |  5 2 9 0 8 92 3 225.2 
'1.66 18 5 16 5 5. 1 3 1 1 0 92 2 238.6 
3.03 15 9 16 2 ' I  5 2 9 0 8 9' !  0 258 Jl  
5. 55 17 5 16 1 '1. 6 2 8 0 9 90 8 249.0 
PEDIGREE 
BSSS- 105 X BSSS- 122 
BSSS- 105 X BSSS- 127 
BSSS- 105 X BSSS- 11)0 
BSSS- 105 X BSSS- 137 
BSSS- 188 X BSSS- 207 
BSSS- 188 X BSSS- 218 
BSSS- 188 X BSSS- 222 
BSSS-188 X BSSS- 250 
BSSS- 189 X BSSS- 207 
BSSS- 189 X BSSS- 218 
BSSS- 189 X BSSS-222 
BSSS- 189 X BSSS- 250 
BSSS- 199 X BSSS- 207 
BSSS- 199 X BSSS- 218 
BSSS- 199 X BSSS-222 
BSSS- 199 X BSSS-250 
BSSS-203 X BSSS-207 
BSSS-203 X BSSS- 218 
BSSS-203 X BSSS- 222 
BSSS-203 X BSSS- 250 
BSSS-236 X BSSS- 119 
BSSS-236 X BSSS- 191| 
BSSS-236 X BSSS- 219 
BSSS-236 X BSSS- 12 
BSSS-2I|2 X BSSS- 119 
BSSS-2' |2 X BSSS- 19' l  
nsss-2l|2 X BSSS- 219 
BSSS-2' |2 x bsss- 12 
bsss- 136 x bsss- 119 
BSSS- 136 X BSSS- 19' l  
GROUP 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
KERNEL EAR EAR COB KERNEL SILK 
YIELD ROW LENGTH DIAMET DIAMET DEPTH DATE 
PLANT 
HEIGHT 
MG/MA NO CM CM CM CM DAYS CM 
3.59 16 7 11» 8 1» .5 2 7 0 9 93 1 219.0 
i | .  89 19 1 15 0 5 .3 2 9 1 2 91. 3 217.8 
3.1)5 16 7 17 1» 1) .8 2 9 1 0 95. 1 251.8 
'1.58 17 2 17 1 5 .5 2 9 1 3 92 1 21)5.1» 
6.38 17 0 17 0 1» .9 2 8 1 0 88. 6 236.3 
6.25 19.3 16.3 1» .7 2 7 1 0 88 0 204.1 
11.96 17 5 15 1 .5 2 6 1 0 85. 7 208.1) 
6.60 18.1| 17 8 1| .8 2 8 1 0 86 8 226.1 
3.11 16 '! 18 3 i |  .7 2 8 0 9 90. 3 236.3 
5.98 20 7 16 7 1» .  6 2 8 0 9 90 3 219.9 
I t .  05 18 9 16 2 i |  .5 2 7 0 9 86 7 206.1 
5. 12 18 9 16 8 i |  .6 2 8 0 9 87 1 216.9 
2.22 15 5 17 2 l |  .2 2 7 0 8 91 0 21)0.1 
6.06 18 5 17 1 i |  .8 2 9 0 9 91. 3 216.8 
i) .85 17 1) 17 1 .6 2 8 0.9 89. 1 211.5 
i | .77 16 9 18 6 1| .7 2 8 1 0 93. 0 231).2 
5.69 18 5 18 7 5 .0 2 9 1 0 91. 0 21)7.1» 
7.2l |  19 1 17 6 i |  .8 2 9 1 0 90. 5 237.9 6.1)2 18 1 19 1 i |  .8 3 0 0 9 89 5 232.9 
6.09 17 5 17 6 5 .0 2 9 1 0 89 6 2l»1.2 
6.33 19 1| 17 1) i |  .8 3 1 0 8 91 5 258.1) 
6.38 15 3 19 0 i |  .8 2 9 0 9 91 1 262.3 
l | .79 18 5 13 8 • l  .9 3 0 1 0 91 2 231 .  1 
6.00 19 3 17 1 i |  .6 2 8 0 9 90 8 236.1 
11.35 19 3 16 8 .7 2 9 0 9 93 8 231 .9 
1|.  58 16 6 17 8 1) .7 2 9 0 9 93. 7 255.1) 
3.93 18 7 15 8 i |  .  7 2 8 0 9 92. 1 213.1» 
3.7 7 20 8 HI 0 1| .5 2 7 0 9 91). 5 216.0 
5.79 18 3 17 1 >1 .5 2 9 0 8 89 3 221.8 
6.113 Tl  1 17 l| 1| .3 2 6 0 8 88. 1 232.6 
PEDIGREE 
BSSS- 136 X BSSS-219 
BSSS- 136 X BSSS- 12 
BSSS-88 X BSSS- 119 
BSSS- 88 X BSSS-19'!  
BSSS- 88 X BSSS-219 
BSSS- 88 X BSSS- 12 
BSSS- 2 X BSSS- 31 
BSSS-2 X BSSS-58 
BSSS-2 X BSSS-87 
BSSS-2 X BSSS-105 
BSSS-18 X bsss- 31 
BSSS- 18 X BSSS- 58 
BSSS- 18 X BSSS-87 
BSSS- 18 X BSSS-105 
BSSS- 37 X BSSS- 31 
BSSS- 37 X BSSS-58 
BSSS- 37 X bsss-87 
BSSS- 37 X BSSS- 105 
BSSS- 111 X BSSS- 31 
bsss- '11 X BSSS-58 
BSSS- in X BSSS-87 
BSSS-in X BSSS- 105 
BSSS- 111 X BSSS- 188 
BSSS- 111 X BSSS- 189 
BSSS- 111 X BSSS- 199 
BSSS- 111 X BSSS-203 
BSSS- ni l  X BSSS- 188 
BSSS- ni l  X BSSS- 189 
BSSS- im X BSSS- 199 
BSSS- ni l  X BSSS-203 
GROUP 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
KERNEL EAR EAR COB KERNEL SILK 
YIELD ROW LENGTH DIAMET DIAMET DEPTH DATE 
PLANT 
HEIGHT 
MG/HA NO CM CM CM CM DAYS CM 
'1.50 17 1 17 5 ' l . ' l  2 8 0. 8 86 2 198.9 
5.01 17 8 15 3 i | .5 2 5 1 0 91 0 213.8 
l | .7 ' l  22 3 13 6 i | .7 2 8 1 0 90 5 208.5 
3.72 21 8 I ' l  9 '1.8 2 8 1 0 88 8 197.1 I t .  2I |  22 0 15 1 i».9 2 8 1 0 89 8 197.6 
i l .OO 22 3 10.7 i | .6 2 6 1 0 90 6 186.9 
3.63 16 1 16 1 i | .2 2 7 0 8 89 1 208.0 
l | .03 16 2 m 7 i | .5 2 7 0 9 93 7 227.7 
<1.32 16 2 15 i |  '1.6 2 8 0 9 91 6 246.1 
2.83 16 1 m 6 l | .6 2 7 0 9 91 8 231.1. 
11.69 16 9 15 0 i | .8 2 8 1 0 32.2 201. 1 
5.07 17 5 16 9 l | .6 2 7 1 0 88 2 19i| .8 
5. i | l l  17 2 16 3 i | .8 2 9 0. 9 89 3 223.2 
i | .69 16 1 16 5 5.2 2 8 1 2 90 5 217.2 i | .25 18 0 Hi 3 '1.8 2 9 0 9 93 5 200.7 
3. i |6 17 2 17 0 ' l . ' l  2 8 0. 8 89 7 188.6 
3.97 18 7 17 0 i | .6 3 0 0. 8 90.0 223.8 l | .  13 17 3 16 l |  i | .8 2 9 0. 9 90 1 205.5 
6.18 16 0 16 3 '1.9 2 8 1 0 91 0 232. 3 
'1.39 16 3 16 9 '1.5 2 7 .  0. 9 89 6 225.0 
5.95 15 9 17 8 '1.7 2 8 1 0 91 3 254.0 
5.53 15 6 16 5 '1.9 2 8 1 0 92 5 238.2 
6.76 15 6 16 2 '1.7 2 7 1 0 86 5 218.U 
5.92 16 7 16 6 i | .  7 2 7 1 0 87 8 229.5 
6.15 I ' l  3 16 9 i | .7 2 7 1 0 89 7 238.6 
7.13 111 8 16 9 i | .8 2 9 0. 9 89 0 2119.9 
5.92 18 7 16 5 i | .6 2 7 0. 9 86 5 207.5 
5. '15 19 5 16 6 '1.6 2 7 0. 9 86 6 216.9 
5.88 17 8 16 3 l | .6 2 8 0. 9 88 8 219.3 
7.66 18 7 17 0 5.0 3 0 1. 0 86 8 23' l .6 
PEDIGREE 
BSSS-mi X BSSS- 188 
BSSS- un X BSSS- 189 
BSSS- l in X BSSS- 199 
BSSS- 1U1 X BSSS- 203 
BSSS- 150 X BSSS- 188 
BSSS- 150 X BSSS- 189 
BSSS- 150 X BSSS- 199 
BSSS- 150 X BSSS- 203 
BSSS- 213 X BSSS-236 
BSSS-213 X BSSS-2' |2 
BSSS-213 X BSSS- 136 
BSSS-213 X BSSS-88 
BSSS- 230 X BSSS-236 
BSSS- 230 X BSSS- 21(2 
BSSS- 230 X BSSS- 136 
BSSS-230 X BSSS- 88 
BSSS- 233 X BSSS-236 
BSSS- 233 X BSSS-2' l2 
BSSS- 233 X BSSS- 136 
BSSS- 233 X BSSS-88 
BSSS- 239 X BSSS- 236 
BSSS- 239 X BSSS-2' l2 
BSSS- 239 X BSSS- 136 
BSSS- 239 X BSSS- 88 
BSSS- 52 X BSSS- 122 
BSSS- 52 X I ISSS- 127 
BSSS-52 X BSSS- l ' iO 
BSSS- 52 X BSSS- 137 
BSSS- 59 X BSSS- 122 
BSSS- 59 X BSSS- 127 
GROUP 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
' )  
KERNEL EAR EAR COB KERNEL S 
YIELD ROW LENGTH DIAMET DIAMET DEPTH DATE 
HG/IIA NO CM 
5, ,9 ' t  20, .1 16, 6 
I I .  
.90 21. . 1 17, .6 
5, .99 18, , l |  16, 2 
6 .28 19. ,0 17. '1 
6,  .09 19.1 16, 2 
5. .66 20. 3 16, .2 
3, .90 17, 6 16, 8 
7. .011 18.2 17, .7 
6. .20 19. ,7 19, 7 
H .  ' l ' i  19. 0 18, I I  
5. ,79 18. ,H 18, 2 
6. .23 22. ,8 16, . I l  
6, .59 18, 6 • 17, .0 
5. .50 18. 5 17, 9 
5. .23 15, .9 l ' t .  ,6 
5. ,76 20, '1 m. .0 
7. .00 16, 9 19, .9 
3. ,67 18, 9 17. ,6 
5. .79 15, 9 17, 1 
5. . l > 8  20, ,0 15, 7 
6. . 19 18. ,8 17. , 3 
5, ,25 20, ,3 17, , 1 
5. .86 17, .9 17, .0 
5. .6 ' !  21. ,5 l ' i .  ,8 i | .  , 55 15. 6 17. ,6 
5. , 1 y 16, 0 17, , 3 
i | .  ,  36 l ' i .  ,6 18, ,7 
5. . 16 16. ,6 17, 0 
6. , O'I 18. 1 17. 6 
6. . 11 20. 3 15, ,7 
CM CM CM DAYS CM 
11.6 2, ,7 1.0 87, .0 218.5 
'1.9 2, .9 1, .0 87, .3 22it.6 
'1.9 2, ,8 1, .0 88, .2 231.6 
5.0 2, .9 1, .0 86, .7 2141 .7 
11. 6 2, .7 0, .9 86, .8 220. 1 
'1.6 2, .7 0, .9 88, ,7 230. '1 
'1.9 2. .8 1, .0 88, ,8 233. ')  
5.0 2, .9 1, .0 87, 7 218.7 
i | .8 3, .0 0, .9 89, ,7 2110.0 
'1.6 2, ,8 0, 9 93, . 1 229.9 
'1.5 2, ,8 0, ,8 88, 2 220.8 
'1.9 2, .8 1, . 1 88, .1 208.8 
5.2 3, ,2 1, .0 88, ,3 250.3 
5.2 3, ,0 1, . 1 90, 7 230.4 
'1.7 2. .8 0, .9 8' l .  5 213.3 
5.1 2, .9 1, .1 86, ,8 207.6 
'1.7 3, .0 0, .9 90, 8 21)7.1 
'1.7 2. ,9 0. 9 92. 8 226.0 
' l . ' i  2, .6 0, 9 86, ,3 205.0 
'1.7 2, .8 0, .9 88, ,8 200.2 
5.0 3, ,0 1, 0 89, 5 21(1.0 
'1.8 2, ,9 1, ,0 92. 2 239.2 
'1.6 2. .7 0, .9 87, ,0 21'».3 
'1.8 2, .7 1, .0 88. 0 19'( .0 
'1.5 2. ,8 0, 9 86. 5 2in.l t  
'1.9 3, ,0 0, ,9 87. 7 2211.8 
'1.3 2. .9 0, .7 89, 1 21)11.8 
'1.8 2, 9 0, ,9 86. 3 232. '(  
'1.7 2. ,7 1. 0 88. 8 219.6 
5.3 2. ,9 1, ,2 8r.  0 21'( .2 
PEDIGREE GROUP 
bsss- 59 X BSSS- 11(0 
BSSS- 59 X BSSS- 137 
BSSS- 73 X BSSS- 122 
BSSS- 73 X BSSS- 127 
BSSS- 73 X BSSS- UlO 
BSSS- 73 X BSSS- 137 
BSSS-81 X BSSS- 122 
BSSS-81 X BSSS- 127 
BSSS-81 X BSSS- UlO 
BSSS-81 X BSSS- 137 
BSSS- 156 X BSSS- 207 
BSSS- 156 X BSSS- 213 
BSSS-156 X BSSS- 222 
BSSS- 156 X BSSS- 250 
BSSS-51 X BSSS-207 
BSSS- 51 X BSSS- 218 
BSSS-51 X BSSS- 222 
BSSS-51 x BSSS- 250 
BSSS- 181 X BSSS- 207 
BSSS-181 X BSSS- 218 
BSSS- 181 X BSSS- 222 
BSSS- 181 X BSSS- 250 
BSSS-200 X BSSS- 207 
BSSS-200 X BSSS- 218 
BSSS-200 X nsss- 222 
BSSS-200 X BSSS- 250 
BSSS- 100 X BSSS- 119 
usss-100 x bsss- 19l|  
BSSS- 100 X BSSS- 219 
bsss- 100 X bsss- 12 
KERNEL EAR EAR COB KERNEL SILK PLANT 
YIELD ROW LENGTH DIAMET DIAMET DEPTH DATE HEIGHT 
MG/HA NO CM CM CM CM DAYS CM 
5.75 15. ,9 18. ,7 i | .  8 2. 9 0. ,9 91. 8 21(5.8 
5.37 18. 6 15. ,6 i | .  .9 2. ,9 1 , .0 86, 1 237.4 
'1.9' l  18. 3 16. 3 '1. 5 2. ,6 0, .9 88. ,0 192.7 
5.7' l  19. 5 16. 3 5. ,0 2. 8 1. , 1 88. 1 208.5 
'1.87 17. 5 17. . 3 '1. ,6 2. .8 0 .9 91, .7 231.2 
'1.06 18. ,7 15. 9 '1. ,6 2. ,7 0, 9 88, 3 200.3 
3.90 17. ,5 16. '1. 2 2, 5 0, .8 88. ,0 203.14 
5.8' l  19, 5 15, .9 i | .  ,9 2, ,6 1, .  1 88. , 1 210.2 
'1.8' l  17. . 1 17. 7 '1. 2,  .6 0, .9 90. 2 231.8 
'1.81 18. ,3 15. 2 '1. 6 2. 7 1. 0 87. .3 219.0 
'1.20 17. 7 17. 2 5. , 1 2. .9 1, .  1 93, ,0 236. 1 
5.77 19. ,5 15. , 1 I I .  .9 2. .7 1, .  1 92, 3 212.8 
5.77 20. 5 15. 7 5. 0 2. .8 1,  1 91. . 1 212. 1 
5. '17 18. ,2 16. 6 5. ,0 2. .8 1.  1 90. 8 231.2 
5.83 17. 6 17. . 3 7 2. 8 1. ,0 8i  .  7 21(1.5 
6.16 20. ' t  16. 9 i | .  9 2. 8 1, , 1 88, 3 221.3 
5.2' l  19. , '4 16. 7 5 2. 7 0. 9 86. 2 215.5 
6.00 19. .5 18. ,3 '1. 7 2. 8 0. 9 88, 0 240.9 
5.55 19. ,0 19, 5 '1. 8 3. , 1 0, .8 88. 5 223.9 
5.55 20, .8 16. ,8 '1. 8 2. 8 1. ,0 87. 5 199.8 
5.08 20. , 1 18. 7 '1. 6 2. 9 0. .8 85. 7 202.7 
5.61 21 .  ,5 18. , 1 5. ,0 3. 1 0. 9 87. 1 222.6 
5.65 18. 8 18. . 1 11. ,7 2. ,7 1. 0 88. 6 21(9.3 
6.32 19. . 6 16. 5 '1. 8 2. 8 1. 0 87. 5 23'( .9 
6.06 19. 7 17. 8 I I .  6 2. 7 1. ,0 85. 3 231.0 
6.33 19.8 17. , 1 i | .  6 2. 7 0. 9 88. 6 2'(6.9 
6 17 19. , 7 18. 6 '1. 6 2. 9 0. 9 91. 1 255.1 
6.7 3 Hi.  .7 20. . 3 i | .  6 2, 8 0. 9 90. 1 270.2 
6. ' l ' i  18. ,8 19. 5 '1. 8 3. 0 0. .9 88. 7 235.5 
' l .3 ' i  19. , 1 15. 9 '1. '1 2.  7 0. ,8 92. 0 229.9 
PEDIGREE 
BSSS-216 X BSSS- 119 
BSSS-216 X BSSS- 19'!  
BSSS-216 X BSSS-219 
BSSS-216 X BSSS- 12 
BSSS-1 12 X BSSS- 119 
BSSS-112 X BSSS- 1911 
BSSS- 112 X BSSS-219 
BSSS- 112 X BSSS- 12 
BSSS-158 X BSSS- 119 
BSSS- 158 X BSSS- 19' l  
BSSS- 158 X BSSS-219 
BSSS- 158 X BSSS- 12 
GROUP 
'i 
l |  
I I  
U 
<4 
' i 
l |  
' i 
'i 
' t  
' i 
MEAN; 
KERNEL EAR EAR COB KERNEL SILK PLANT 
YIELD ROW LENGTH DIAMET DIAMET DEPTH DATE HEIGHT 
MG/HA NO CM CM CM CM DAYS CM 
6. 37 19. 8 17, ,9 1», .9 3. ,0 0. 9 89. ,5 239.1 
5.89 17. ,3 17, .3 5, ,0 3, .0 1, .0 89. 8 212.5 U. O'l 19. 1 1l4. ,5 '1. 7 2, .9 0, .9 92. 1 215.1 
5.85 20. 8 15, ,9 i | .  .9 2, .9 1, .0 90. 7 221.5 
5.80 20. 1 16, , 1 '1, .8 3, 0 0, .9 91. 3 215.9 
5.96 16. 0 17, . '1 ' t .  8 2, .9 0, 9 90. 8 217.6 
5.29 18. 7 15. ,0 5. 0 2, .9 1, .0 91. 6 228.8 
5.27 19. 7 I ' l ,  ,8 '1, .7 2, .8 1, 0 91 .  5 223.8 
6. 10 19. 1 17. ,3 '1. 6 2. 8 0, .9 91. 7 212.7 
5.67 15. '« 15. 6 '1. 5 2, ,7 0, .9 89. 5 250.0 
5.67 18. 3 17. , 1 '1. 5 2, .9 0. .8 90. 7 229.6 
'1.63 19. 7 I ' l .  ,6 '1. 3 2, 6 0. .8 91. 2 216.7 
5. '12 18. 2 16, ,7 ' I .  7 2, ,8 0. .9 89. 1 221.7 
EAR PLANT ROOT 
HEIGH PER HA LODGED 
STALK 
LODGED 
DROP 
EARS 
EAR 
NUMBER 
CM XI000 % 
BSSS-2 X BSSS-52 1 98 60 45 4 0.0 
BSSS-2 X BSSS-59 1 101 10 4' :  6 0.7 
BSSS-2 X BSSS-73 1 100 20 45 8 0.0 
BSSS-2 X BSSS-81 1 lO' l  80 40 0 1 .0 
BSSS-18 X BSSS -52 1 113 00 46 5 0.0 
BSSS-18 X BSSS-59 1 110 50 46 0 0.0 
BSSS-18 X BSSS-73 1 104 40 45 0 3.2 
BSSS-18 X BSSS-81 1 107 30 42 7 1.5 
BSSS-37 X BSSS -52 1 86 10 44 0 0.6 
BSSS-37 X BSSS-59 1 88 30 42 6 0.0 
BSSS-37 X BSSS-73 1 78 50 45 5 0.0 
BSSS-37 X BSSS-81 1 89 00 44 8 0.5 
BSSS-141 X BSSS -52 1 114 30 45 3 2.7 
BSSS-m X BSSS-59 1 113 60 45 3 0.0 
Bsss-m X BSSS-73 1 100 90 47 1 0.7 
BSSS-I41 X BSSS-81 1 114 80 45 7 3.5 
BSSS-111 X BSSS-156 1 110 20 45 2 0.7 
BSSS-111 X BSSS -51 1  116 60 43 3 0.0 
BSSS-111 X BSSS-181 1 95 70 46 0 0.6 
BSSS-111 X BSSS-200 1 117 10 45.2 0.7 
BSSS-114 X BSSS-156 1 97 30 45 6 0.0 
bsss-1114 X bsss-51 1 104 80 45 0 4.6 
BSSS-11J| X BSSS-181 1 89 60 45 7 2.0 
BSSS-1 111 X BSSS-200 1 107 10 46 6 0.7 
bsss-1t|1 X BSSS-156 1 98 50 45 2 0.0 
BSSS-I ' l l  X BSSS -51 1  115 20 44 9 1.4 
BSSS-1 <41 X BSSS-181 1 89 60 44 0 0.8 
BSSS-I ' l l  X BSSS-200 1 109 70 44 5 0.0 
BSSS-150 X BSSS-156 1 100 00 43 1 0.6 
BSSS-150 X BSSS-51 1 120 20 44 2 4.0 
% % 
.3 0. 0 96. 9 0.6 
.8 2. 2 92, .2 0.0 
.5 0. 0 85, , 1 0.0 
.2 0. 0 104, 0 0.0 
.5 0. 0 99. .9 0.6 
.9 1. 0 94, .6 0.0 
.  1 0. 0 100, 0 0.0 
.0 0. 0 98. ,0 0.0 
.  1 1 .  0 98. ,2 0.6 
.  1 0. 0 93, 8 0.0 
.9 0. 7 83, ,2 0.0 
.0 0. 0 90, ,7 0.3 
.3 0.0 99.2 1.0 
.4 0.  0 100,  0 0.1 
.2 0. 0 96, ,0 0.0 
.4 0.0 93, 8 0.0 
.6 1. 6 96, .9 0.0 
.7 0.0 95.3 0.0 
.5 0. 0 97. 9 0.0 
.7 3. 1 96. 9 0.0 
.0 0. 0 93, 9 0.0 
.  1 0. 0 98. 1 0.0 
.2 0. 0 96. 2 0.0 
.8 3. 1 94. ,3 0.0 
.  6 0.  0 89. 5 0.0 
.2  1. 0 97, ,5 0.0 
.2  0.  0 92,  6 0.3 
.8 1. 0 94. 8 0.0 
.4 1. 1 85. 7 0.0 
.8 0. 0 92. ,9 0.0 
% 
7 
7 
8 
i»i| 
3 
8 
8 
28 
'4 
5 
5 
2^ 
12 
11 
15 
31 
8 
18 
11 
15 
1'4 
<40 
18 
10 
13 
37 
17 
9 
9 
3'4 
PEDIGREE GROUP 
BSSS- 150 X BSSS- 181 
BSSS- 150 X BSSS-200 
BSSS- 213 X BSSS-100 
BSSS- 213 X BSSS-216 
BSSS- 213 X BSSS-112 
BSSS-•213 X BSSS-158 
BSSS- 230 X BSSS- 100 
BSSS- 230 X BSSS-216 
BSSS- 230 X BSSS-112 
BSSS-•230 X BSSS-158 
BSSS- 233 X BSSS-100 
BSSS-•233 X BSSS-216 
BSSS- 233 X BSSS- 112 
BSSS- 233 X BSSS-158 
BSSS-•239 X BSSS-100 
BSSS- 239 X BSSS-216 1 
BSSS- 239 X BSSS-112 1 
BSSS- 239 X BSSS-158 1 
BSSS- 31 X BSSS-122 2 
BSSS- 31 X BSSS-127 2 
BSSS- 31 X BSSS-140 2 
BSSS- 31 K BSSS- 137 2 
BSSS- 58 X BSSS-122 2 
BSSS- 58 X BSSS-127 2 
BSSS- 58 X BSSS-140 2 
BSSS- 58 X BSSS-137 2 
BSSS- 87 X BSSS- 122 2 
BSSS- 87 X BSSS-127 2 
BSSS- 87 X BSSS-140 2 
BSSS- 87 X BSSS- 137 2 
EAR PLANT ROOT STALK DROP EAR HEIGH PER HA LODGED LODGED EARS NUMBER TRANS 
CM X1000 % % % % 
96.00 44 .8 0. .7 23. 0 1.0 85. ,4 0.0 
110.90 44, .6 0.0 15. 2 0.0 92, , 1 0. 1 
123.50 45 .0 0. ,0 11. 9 9.5 101. 0 0.0 122.40 45 .4 12. 9 24. 5 0.0 87. .8 0.0 119.50 43 .8 10. 3 7. 1 2.9 96. 9 0.0 
111.00 45 .0 2. 0 10.9 1.9 94. ,6 0.0 114.60 44 .0 2. .2 23. 5 2.0 97. ,4 F 0.0 117.10 43 .6 13. ,6 28. 4 1.2 98. 7 '  0.0 111.80 44 .6 10. 5 24. 2 1.0 98. 6 0.0 102.40 43 .0 4. 5 20. 8 1.0 98. 0 0.1 
115.70 45 .0 0. .7 27. 5 1.0 92.1 0.0 117.00 44 .8 1. . 3 41. 4 1.0 96, 2 0.0 114.80 44, .7 0. .0 27. 2 0.0 96. 4 0.0 100.80 44 .9 0.6 16. 1 0.0 100, .0 0.0 130.10 45 .2 0. .0 21 . 9 0.0 93, .2 0.0 
122.30 44, .6 0. .7 32. 5 1.1 94. ,6 0.1 122.50 45 .2 0. .7 15. 1 0.0 96. .3 0.0 1 16.10 45, 8 1. .2 20. 7 0.0 98. , 1 0.0 112.80 38, .6 2. .3 4. 7 1.1 89. ,5 0.0 107.00 43, .2 0. .6 6. 1 0.0 94. . 1 0.0 
122.30 42, .4 0. ,8 2. 2 0.0 76. 3 0,0 103.90 44 . 1 0. ,0 6. 7 4.9 87. ,6 0.0 82.80 25 .9 0. ,0 10. 1 0.0 103. ,0 0.0 90.30 43, .2 0. ,7 15. 0 0.0 101. 0 0.0 96.10 32 .6 0. 0 IB. 3 0.0 90. .5 0.0 
108.90 45 .2 0. ,0 14. 8 1.0 88. 7 0.0 121.90 42, .6 2. ,4 18. 6 1.1 93. ,7 0.0 125.00 34 .8 1. 8 6. 5 2.2 93. 2 0.0 137.20 40 .2 0. ,8 6. 7 2.4 90. ,3 0.0 126 .00 44, .4 0. ,0 16. 5 3.0 93. ,6 0.0 
PEDIGREE GROUP 
BSSS- 105 X BSSS- 122 2 
BSSS- 105 X BSSS- 127 2 
BSSS- 105 X BSSS- 140 2 
BSSS- 105 X BSSS- 137 2 
BSSS- 188 X BSSS- 207 2 
BSSS-188 X BSSS- 218 2 
BSSS-188 X BSSS- 222 2 
BSSS- 188 X BSSS- 250 2 
BSSS-189 X BSSS- 207 2 
BSSS-189 X BSSS-218 2 
BSSS- 189 X BSSS- 222 2 
BSSS- 189 X BSSS-250 2 
BSSS-199 X BSSS-207 2 
BSSS-199 X BSSS- 218 2 
BSSS- 199 X BSSS- 222 2 
BSSS-199 X BSSS-250 2 
BSSS-203 X BSSS- 207 2 
BSSS-203 X BSSS- 218 2 
BSSS-203 X BSSS-222 2 
BSSS-203 X BSSS- 250 2 
BSSS-236 X BSSS- 119 2 
BSSS-236 X BSSS-194 2 
BSSS-236 X BSSS- 219 2 
BSSS-236 X BSSS- 12 2 
BSSS-242 X BSSS- 119 2 
BSSS- 242 X BSSS- 194 2 
BSSS-242 X BSSS- 219 2 
BSSS-242 X BSSS- 12 2 
BSSS- 136 X BSSS-119 2 
BSSS- 136 X BSSS- 194 2 
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER TRANS 
CM XI000 % % % % 
114, . 10 43, .0 4, .4 12, .9 0. 0 94, . 1 0, .0 109 .40 41, .0 0, .0 12, . 1 0. .0 93, .4 0, .0 123 .90 29, ,4 0, .0 3, .9 0, .0 93, . 1 0. 0 122 .20 41 .4 0, .0 11, .3 0, .0 91, .3 0, .0 116 .80 43, .0 3, .0 8, .3 1 , .0 100, .0 0, .0 
105, ,80 45. ,0 5. .9 16, .9 0.0 94, .2 0. ,0 99 .50 44, .6 0.6 7, .8 0, .0 101, .0 0, . 1 117, .40 44, .6 1, .9 12, .6 0, .0 97, . 1 0. 0 116, .80 23. ,4 1, .8 7, .0 0. ,0 109, .0 0. .0 114, .40 45. 6 0, 0 10, .6 0. ,0 96. 9 0, ,0 
100, .90 44. 7 0. .0 3. 6 0. ,0 106, .0 0. . 1 111, . 10 41. 8 0. ,0 5. 9 0, ,0 97, 0 0. ,0 116. .50 14. 4 5. 3 7, .2 0, ,0 135, .0 0. .0 106, .20 46. , 1 1, .3 11 . 6 0. ,0 93, .8 0. ,0 97, .00 45, ,4 0. ,0 7. 0 0, .0 103, .0 0. ,0 
120, .10 38. ,3 4, ,8 18. . 1 1. .0 94, .9 0, .0 122, .80 40. 0 0. .0 15. 9 0. .0 98, .7 0, ,0 118, .40 45.9 0. .7 12, . 1 0. .0 96, .9 0. 0 114, .90 43. ,8 0, ,0 9, .9 2. , 1 107, .0 0. 0 120, .60 45. 2 0. .0 23. 9 0. .0 94, .6 0, ,0 
131 , .20 45. ,4 0. ,7 10. ,8 1, 9 88. 2 0, 0 144, .30 43, ,6 3. 2 11. 6 6. ,4 92, .8 0, ,0 108, .00 39, ,9 2. , 1 3. 3 2. ,0 87, .6 0, ,0 129, .00 42, ,2 2. ,6 9. 0 2. ,8 99, .3 0. 0 125, ,00 45. ,0 0. 0 24, .2 0. ,0 74. .3 0. 0 
144 , .70 43. ,2 4. 2 32, .0 1 , ,0 83. ,5 0. 0 107, .00 42. 8 0. .0 13, .6 1 , ,8 83, .7 0. 0 126, .90 39. 6 9. ,4 37, .7 1 . , 1 99. , 1 0. 0 98. . 10 44. 4 0, ,0 8. .5 1 , ,0 96, ,7 0, 0 114, .80 46. 0 3. .3 19, .2 1 . ,0 94, .7 0. 0 
PEDIGREE 
BSSS- 136 X BSSS- 219 
BSSS- 136 X BSSS- 12 
BSSS- 88 X BSSS- 119 
BSSS-88 X BSSS- 194 
BSSS- 88 X BSSS- 219 
BSSS- 88 X BSSS- 12 
BSSS- 2 X BSSS- 31 
BSSS-2 X BSSS- 58 
BSSS-2 X BSSS- 87 
BSSS-2 X BSSS- 105 
BSSS- 18 X BSSS- 31 
BSSS- 18 X BSSS- 58 
BSSS- 18 X BSSS- 87 
BSSS- 18 X BSSS- 105 
BSSS- 37 X BSSS- 31 
BSSS- 37 X BSSS- 58 
BSSS- 37 X BSSS- 87 
BSSS- 37 X BSSS- 105 
BSSS- 41 X BSSS- 31 
BSSS- 41 .  X BSSS- 58 
BSSS- 41 X BSSS- 87 
BSSS-41 X BSSS- 105 
BSSS- 111 X BSSS- 188 
BSSS- 111 X BSSS- 189 
BSSS- 111 X BSSS- 199 
BSSS- 111 X BSSS- 203 
BSSS- 114 X BSSS- 188 
BSSS- 114 X BSSS- 189 
BSSS- 114 X BSSS- 199 
BSSS- 114 X BSSS-203 
GROUP 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER TRANS 
CM XIOOO % % % % 
85. .00 33. ,8 0. 0 3, .8 0. .0 103. ,0 0, , 1 108. 80 45. 0 0. 0 6, .2 1 , .0 97. ,5 0, .0 105. ,30 44. ,6 0. .0 16, .7 0. .0 87. 9 0, .0 99. 50 28. ,0 0. 0 18. 0 0.0 101. 0 0, .0 
95. , 10 34. ,0 0. .8 17. ,7 0, ,0 94.3 0, .0 
101. ,30 41. ,2 0.0 23. 9 0, .0 89. 8 0, . 0  80. ,70 43. ,2 5. .9 23. 8 0, ,0 94.4 0, 0 108, , 10 45. ,0 10. ,0 3. ,6 0. 0 83. .7 0, .0 12'). ,10 43. ,2 2, . 1 23. 8 1, ,0 99.  1 0, .0 113. ,40 34. ,8 2, ,8 44. 0 0, ,0 88. ,2 0, .0 
103. , 30 43. 8 5. . 3 5. , 3 0, ,0 92. 2 0, .0 87. ,70 41. ,7 2. .3 7. 7 0, ,0 98, 7 0. ,0 119. ,70 40. ,2 1 .  ,7 5, , 1 0, ,0 97, 9 0, ,0 117. ,80 37. 4 3. 2 14, .5 0, ,0 91, 2 0. 0 91. .20 44. ,2 1. ,3 7. ,3 0, ,0 89, .9 0. 0 
TO. ,40 42, 9 0. ,7 16. ,9 1, ,0 85, .9 L, ,0 106. ,20 37. 9 2. ,6 20. 3 2, ,4 101, .0 0. .0 90. ,20 39, 3 0. ,7 20. . 1 0, ,0 90, .8 0. .0 117. ,80 44, ,4 1, ,4 6. ,0 0, ,0 92, ,8 0. ,0 93. .00 37. 9 2. .5 11. ,0 0, ,0 101, 0 0. ,0 
133. ,80 40. ,5 0.0 12. ,7 1, 0 98, 0 0. ,0 120. ,10 43, 8 4, .7 12, ,6 0, ,0 94, .9 0. 0 106. ,50 44. ,0 0. .0 9. , 1 0, ,0 100, .0 0. .0 110. ,50 44, 8 0, ,0 6, .4 0, ,0 97, 2 0. .0 109. ,40 46. 5 1 .  4 13. 5 0, ,0 97, 2 0. .0 
122. ,40 46. , 1 0. ,0 10. ,5 0, 9 91, ,8 0. .0 102. , 10 44. ,6 12. 5 35. ,5 0, ,0 101, .0 0. .0 106. 70 '14. ,2 0. .0 17. ,2 0, ,0 94, ,9 0. .0 100. , 70 44. ,6 8. , 1 14. ,3 0. 0 100, 0 0. ,0 113. ,80 44. ,2 0. ,0 7, ,0 0. ,0 100, 0 0. ,0 
PEDIGREE 
BSSS- 1l|1 X BSSS- 188 
BSSS- 141 X BSSS- 189 
BSSS- 141 X BSSS- 199 
BSSS- 141 X BSSS- 203 
BSSS- 150 X BSSS- 188 
BSSS- 150 X BSSS- 189 
BSSS- 150 X BSSS- 199 
BSSS- 150 X BSSS- 203 
BSSS- 213 X BSSS- 236 
BSSS- 213 X BSSS-242 
BSSS- 213 X BSSS- 136 
BSSS-213 X BSSS-88 
BSSS- 230 X BSSS- 236 
BSSS- 230 X BSSS- 242 
BSSS- 230 X BSSS- 136 
BSSS- 230 X BSSS- 88 
BSSS- 233 X BSSS- 236 
BSSS-233 X BSSS-242 
BSSS-233 X BSSS- 136 
BSSS- 233 X BSSS- 88 
BSSS- 239 X BSSS-236 
BSSS- 239 X BSSS-242 
BSSS- 239 X BSSS- 136 
BSSS- 239 X BSSS- 88 
bsss-52 X BSSS- 122 
BSSS- 52 X BSSS- 127 
BSSS- 52 X BSSS- 140 
bsss- 52 X bsss- 137 
BSSS- 59 X BSSS- 122 
BSSS- 59 X BSSS- 127 
GROUP 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
'(  
ii 
'i 
1» 
<t 
1 
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER 
CM X1000 % % % % 
98.50 43. 8 5. ,6 18, .7 0, .0 92, .6 0, .0 
104.90 29. 5 0, 0 17, .5 0, .0 101 ,  .0 0, .0 
102.20 43. 6 3. 3 15, ,8 0, .0 93, 8 0, .0 
110.10 44, .2 0, .0 13. ,3 1, .0 93, .6 0, 0 
101.50 45. 6 2, .7 25, .5 0, ,0 93, .6 0, .0 
112.10 43. 8 0, 0 26, .5 3, , 3 91. 8 0, .0 
108.00 45. ,3 1 , .4 20, .7 0. 0 89, .8 0, .0 
114.60 42. 9 0, 0 38, .2 1, ,0 99, .0 0. ,0 
118.90 43. 6 12, 5 9, .0 5, ,3 93, .5 0, ,0 
121.90 41. ,7 14 .9 23. ,8 3 .5 82, .7 0. 0 
104.00 46. , 1 1, ,4 8, .3 1, ,0 96, 6 0, ,0 
103.30 44. 4 3, ,5 10, ,8 1, .0 97, ,8 0, .0 
120.00 43. 6 11 , .4 13, 6 4, .  1 90, .7 0, .0 
118.40 38. ,4 3, 0 30, ,4 0. 0 86, 4 0, .0 
91.50 45.0 4, .7 18. ,4 2, , 1 97, 5 0, ,0 
93.20 43. 8 3, 5 19. 8 0, 0 97, , 1 0, .0 
125.60 44. 2 0, .0 17. ,4 1 ,  , 1 98, .8 0, ,0 
119.80 31. 2 0, ,0 32. 0 0, ,0 87. ,6 0, , 1 
92.90 44. 8 0, ,7 19. 6 2, .2 97. 5 0, .0 
99.60 45. 4 0, .7 31. 5 1, 0 97. ,4 0, ,0 
130.80 45. 0 0. ,7 18. 3 1, 0 91. ,7 0, 0 
133.80 44. , 1 2, 6 30.4 1, ,2 89. 9 0, ,0 
104.10 43. 8 0, 0 10. ,5 0, .0 99. 8 0, .0 
102.20 45. 0 1 , .4 13. 2 1, .0 98. , 3 0, ,0 
102.20 43. 8 1, ,3 13. 2 0, 0 91. , 1 0. ,5 
113.00 44. ,4 0, .6 10. ,7 1, . 1 93. .3 0. 9 
120.30 44. 2 0, .7 9. 3 1, 2 94. 9 0. 8 
111.00 44. 6 1, ,3 11. 6 2, . 1 93. 2 0. ,6 
107.90 44. 5 6, .0 13. , 1 2, .0 91 .  6 0. 0 
102.90 43. 9 0, .7 10. 0 2, 0 91. , 1 0. ,0 
PEDIGREE 
BSSS-59 X BSSS- 140 
BSSS-59 X BSSS-•137 
BSSS- 73 X BSSS-•122 
BSSS-73 X BSSS- 127 
BSSS-73 X BSSS- 140 
BSSS- 73 X BSSS- 137 
BSSS-81 X BSSS- 122 
BSSS-81 X BSSS- 127 
BSSS-81 X BSSS- 140 BSSS-81 X BSSS- 137 
BSSS- 156 X BSSS- 207 
BSSS- 156 X BSSS- 218 
BSSS- 156 X BSSS- 222 
BSSS- 156 X BSSS- 250 
BSSS-51 X BSSS- 207 
BSSS- 51 X BSSS- 218 
BSSS-51 X BSSS- 222 
BSSS- 51 X BSSS- 250 
BSSS- 181 X BSSS- 207 
BSSS- 181 X BSSS- 218 
BSSS- 181 X BSSS- 222 
BSSS- 181 X BSSS- 250 
BSSS- 200 X BSSS- 207 
BSSS- 200 X BSSS- 218 
BSSS- 200 X BSSS- 222 
BSSS- 200 X BSSS- 250 
BSSS- 100 X BSSS- 119 
BSSS- 100 X BSSS- 194 
BSSS- 100 X BSSS- 219 
BSSS-100 X BSSS- 12 
GROUP 
k 
' I 
I I  
14 
'» 
1  
11 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER 
CM X1000 % % % % 
121.80 44, .4 0. .0 4, 3 0, .0 91. .3 0.0 115.60 42, .4 0, .7 13, .8 0, .0 89. 0 0.0 92. 30 44, .6 0, .0 6, 2 1, .0 86. 9 0.0 98.70 45, ,2 0, 0 13. 2 0, 0 91. 2 0.0 114.20 46. ,3 0, .7 3. ,7 1, .0 90. 1 0.0 
92.60 44, 8 0, ,0 20. ,3 0, ,0 74. 8 0.0 
107.90 42, 6 4, ,6 36. 5 1, , 1 94. , 1 0.0 106.90 44, .2 4, .0 37. 2 0, .0 93, ,5 0.0 120.70 43, ,8 0, .0 28. , 1 1, .0 91, ,4 0.0 108.00 44, .4 4, ,6 35. 5 1, .7 94, 0 0.0 
120.60 34, ,8 0, ,0 12. ,7 1, , 1 93, . 1 0.1 112.40 44, ,6 1 , .3 5. 2 0, 0 91, .5 0.0 109.30 44, 0 0, .0 6. 6 0, .9 96, .9 0.0 120.20 39, 7 0, ,7 20. 4 2, 0 97. 6 0.0 127.90 45, 1 ID, .9 42. 0 2, ,0 96. .8 0.0 
114.90 45, .0 8, ,2 26. 0 0, .0 92. ,3 0.0 107.70 45, 6 5, ,3 35. 2 0, ,0 94. 5 0.0 136.00 45, .7 5, ,8 41 . ,2 0, .8 96. 2 0.0 111.50 41, 4 7, .0 16. 9 1 , 0 97. .6 0.0 98.40 45, .4 1, 5 14. 0 3, , 1 95. 5 0.0 
100.00 41, 4 3, ,8 24. ,4 2, , 1 103. ,0 0.0 
115.10 44, .0 6, .6 26. 5 4, .9 88. , 1 0.0 135.40 44, .3 2, .0 20. 0 0, .9 94. ,7 0.0 127.60 46, , 1 0, ,7 22. 1 1. 9 99. 5 0.0 118.00 45, .9 0, .7 16. 9 1. ,0 98. , 1 0.0 
133.50 44, 6 1 ,  , 3 19. 2 3. 0 96. 2 0.0 121.70 46. 0 0. 6 20, 1 4. 2 92. 7 0.0 143.30 44, 2 0, ,0 19. 8 5. 4 96. 2 0.0 109.50 44. 8 0. 0 5. 6 2. 0 94. 1 0.0 124.60 44. 0 0. 7 20. 2 1 . 0 86. 9 0.0 
PEDIGREE 
BSSS-216 X BSSS-119 
BSSS-216 X BSSS-194 
BSSS-216 X BSSS-219 
BSSS-216 X BSSS-12 
BSSS-112 X BSSS-119 
BSSS-112 X BSSS-191 
BSSS-112 X BSSS-219 
BSSS-112 X BSSS-12 
BSSS-158 X BSSS-119 
BSSS-158 X BSSS-19'I 
BSSS-158 X BSSS-219 
BSSS-158 X BSSS-12 
GROUP 
'» 
t  
U 
4 
4 
4 
t) 
H 
t j  
4 
MEAN 
EAR PLANT ROOT STALK DROP EAR 
HEIGH PER HA LODGED LODGED EARS NUMBER TRANS 
CM XI000 % % % % 
126.60 45, ,4 2, .0 30, 3 1. 0 92, .9 0.0 136.10 42, .6 3, ,6 33, .4 1. 3 95, ,4 0.0 109.20 44, .8 1, .2 20, .3 2. 0 90, .3 0. 1 124.00 43, ,2 7, ,4 24, .2 0. 0 97, .2 0.0 122.50 45. ,6 0, .6 16, .0 0. 0 87, .3 0.0 
135.30 44, 2 11, .5 20, . 1 0. 8 92, .9 0.0 109.10 44. 2 1, ,3 4, .5 1. 0 95, ,7 0.0 121.70 44. ,0 4, ,5 12, .6 1. 0 96. 0 0.0 
105.20 45, 0 0, .0 12, 4 0. 0 95. ,0 0.0 131.50 44. ,8 6, .7 16, 0 1. 0 96. 8 0.0 
98 10 45. 6 1. 2 7. ,7 0. 0 95. 2 0.0 
114.30 43. ,6 6, 2 12. 8 0. 0 98. 7 0.0 
111.10 43. ,0 2 .  2 16. 7 0. 9 94. 6 0.0 
203 
APPENDIX I. PARENT MEANS 
PEDIGREE TYPE 
BSSS-2 H 
BSSS-12 L 
BSSS-18 H 
BSSS-31 L 
BSSS-37 H 
BSSS-UI H 
BSSS-51 H 
BSSS-52 H 
BSSS-58 L 
BSSS-59 H 
BSSS-73 H 
BSSS-81 H 
BSSS-87 L 
BSSS-88 L 
BSSS-100 H 
BSSS-105 L 
BSSS-111 H 
BSSS-112 II 
BSSS-I14 H 
BSSS-n9 L 
BSSS-122 L 
BSSS-127 L 
BSSS-136 L 
BSSS-137 L 
BSSS-140 L 
BSSS-141 II 
BSSS-150 H 
BSSS-156 h 
BSSS-158 H 
BBSS-181 H 
KERNEL EAR EAR COB 
YIELD ROW LENGTH DIAMET DIAMET 
MG/HA NO CM 
3. ,00 14, .9 14. 8 
0. .86 14. 8 8. 6 
3, .40 15. ,6 12, .3 
0. .70 13. ,3 10.  1 
3. 68 16. ,7 12. 8 
3. 24 14, .2 13. 7 
2. .91 17. . 1 12. 5 
3. ,13 16, .6 13. , 1 
0. .56 14. 9 12. ,4 
3. ,18 14. 7 12. ,5 
3, ,02 16. 2 11. , 1 
3, ,28 16. 4 13. , 1 
0. ,47 12. ,3 11 .  , 1 
0, ,79 13. ,9 10. ,3 
2. ,97 15. , 1 16. ,9 
0. ,49 11 . ,7 10. , 1 
3, ,86 12. ,8 14. ,2 
3. ,02 16. ,8 11. , 3 
3. ,36 20. ,0 13. ,4 
0, ,79 12, ,8 8. ,9 
0. ,34 10. ,4 7. ,7 
0. ,70 14. ,6 8. ,7 
0. ,94 12. 8 8. .6 
0. ,84 13. 8 11. ,9 
0. , l |6 12. 0 10. ,9 
3, ,04 19. ,5 12. ,7 
3, ,39 18. 7 13, 6 
3. ,07 17. 5 12. 7 
2, ,98 16.0 12. , 1 
3, ,00 18. 3 13. 3 
CM CM 
3.4 2. ,2 
3.0 2. 2 
3.5 2. 2 
3.1 2. ,4 
3.8 2, ,4 
3.6 2. ,2 
3.6 2, ,2 
3.7 2. 4 
3.8 2, ,2 
3.7 2. , 3 
3.5 2. ,4 
3.5 2. 2 
3.3 2. ,5 
2.8 2. ,0 
3.2 2. , 1 
2,9 2. ,4 
3.6 2. 3 
3.8 2, ,4 
3.4 2. 4 
3.1 2. 4 
2.6 1 .  9 
3.3 2. ,3 
2.8 2, ,0 
2.9 2. 2 
2.7 2. . 3 
3.7 2. ,3 
3.7 2. 4 
3.7 2. , 3 
3.4 2, 1 
3.8 2. 6 
KERNEL EAR EAR COB 
YIELD ROW LENGTH DIAMET DIAMET 
MG/HA NO CM CM CM 
BSSS-188 L 0. ,66 13, .5 10, .6 3, .0 2.3 
BSSS-189 L 0, .72 12.5 8, .6 2, 4 1.6 
BSSS-194 L 0. .80 11. 3 10,  1 3, .2 2.2 
BSSS-199 L 0. .50 11 . 4 9, .9 2, .9 2.3 
BSSS-200 H 3. 01 16, .7 14, .  1 3, .3 2.2 
BSSS-203 L 0. 53 13, .8 9, .9 3, .4 2.6 
BSSS-207 L 0. .31 12, .7 13, .5 3, .4 2.6 
BSSS-213 H 3. .33 17, .  1 13, .8 3, .5 2.3 
BSSS-216 H 2. .98 17, .2 13, .9 4, .0 2.7 
BSSS-218 L 0. .65 15, .5 9, .7 3, .0 2.3 
BSSS-219 L 0, ,80 14, .0 9, .9 3, .4 2.5 
BSSS-222 L 0. . t l5 12, 5 13, 3 2, .6 2.1 
BSSS-250 L 0, ,69 l ' i .  ,4 11 , ,9 3, .2 2.2 
BSSS-230 H 3. , i |6 16, .5 13, .0 4. 2 2.8 
BSSS-233 H 3, , '16 15, ,7 16, 0 3, .5 2.4 
BSSS-236 L 0. ,75 15, .8 12, .  1 3, . 3 2.4 
BSSS-239 H 3. ,26 17, .5 12, .8 3, .7 2.3 
BSSS-242 L 0. 79 14,  1 13, .  1 3, ,3 2.4 
MEAN: 1. ,93 14. 9 11, .9 3. . 3 2.3 
KERNEL SILK PLANT EAR PLAN 
PEDIGREE TYPE DEPTH DATE HEIGHT HEIGHT PER 1 
CM DAYS CM CM XI 0( 
BSSS-2 H 1. 2 79. 0 173. 3 70. 8 37.5 
BSSS-12 L 0. 8 91. ,2 121. 3 68, .2 36.7 
BSSS-18 H 1, ,2 76. ,2 142. 4 74, 2 41.6 
BSSS-31 L 0. 7 90. 0 172. 7 75, .7 39.7 
BSSS-37 H 1 .  l |  78, 0 1i) i | .  1 46. 2 39.7 
BSSS-II  I I  1 .  3 81. ,0 174. 2 76, .0 41.2 
BSSS-51 H 1. 3 76. ,7 146. 1 65, 6 40.9 
BSSS-52 H 1. 2 73, 5 170. 1 58, 5 33.8 
BSSS-58 L 1, 5 91, 5 137. 2 33, .5 40.9 
BSSS-59 H 1 ,  , i |  80, 0 172.5 64, .5 39.2 
BSSS-73 H 1, 2 78, 0 134. ,1 61, .2 39.9 
BSSS-81 H 1. 3 80. ,2 155. 8 68, ,3 40.9 
BSSS-87 L 0. 8 89. ,5 189. 1 85, ,5 39.9 
BSSS-88 L 0. 9 78. 5 105. 2 46, ,4 41.2 
BSSS-100 H 1. , 1 81. 5 185. 4 84, .7 33.8 
BSSS-105 L 0, 6 85. 0 162. 2 66. 6 39.2 
BSSS-111 H 1 ,  3 7H. ,7 160. ,4 65. 1 41 .6 
BSSS-112 H 1, 8l | .  
.5 166. 2 75. ,8 41.2 
BSSS-1 l i t  I I  1 .  ,0 75. 2 153. 1 55. 2 41 .2 
BSSS-119 L 0. ,7 81. .2 147. 2 66. 3 41.6 
BSSS-122 L 0. 8 91. .5 130. 3 55. 5 35.0 
BSSS-127 L 1 .  0 84. ,5 148. 8 66, 9 39.9 
BSSS-136 L 0. 7 79. ,2 146. 5 58, ,2 41.2 
BSSS-137 L 0, ,7 82.5 153.5 61 , .3 37.5 
BSSS-l l lO L 0, , i t  92. .5 193. 5 85, .8 35.5 
BSSS-1 111 H 1 .  , 3 78. ,2 153. 9 61 , 8 32.6 
BSSS-150 H 1 .  , 3 76. 2 166. 1 68. 5 28.7 
BSSS-156 H 1 .  , ' l  83. ,0 141. 0 63. 5 35.5 
BSSS-158 I I  1 ,  .3 80, .0 164. . 3 67. .2 31.1 
BSSS-181 H 1 .  ,2 77, 7 123. 1 49. 5 33.6 
PEDIGREE 
BSSS-188 
BSSS-189 
BSSS-194 
BSSS-199 
BSSS-200 
BSSS-203 
BSSS-207 
BSSS-213 
BSSS-216 
BSSS-218 
BSSS-219 
BSSS-222 
BSSS-250 
BSSS-230 
BSSS-233 
BSSS-236 
BSSS-239 
BSSS-2U2 
TYPE 
L 
L 
L 
L 
H 
L 
L 
H 
H 
L 
L 
L 
L 
M 
H 
L 
tl 
L 
MEAN 
KERNEL SILK PLANT EAR PLANTS 
DEPTH DATE HEIGHT HEIGHT PER HA 
CM DAYS CM CM XlOi 
0.9 85.5 159. 1 68. , 1 10.1 
0.7 83.7 Tl6. 9 66, .9 33.1 
1.0 8 1 . 2  179. 8 96.0 38.5 
0.6 88.2 112. 8 51. .9 10.9 
1,1 77.2 161. 8 80, ,9 35.0 
0.7 91 .2 123. 1 51, .9 29.9 
0.8 89.0 161. 1 77. .5 39.7 
1.2 80.0 163. 1 76. 7 11.6 
1.3 80.5 159. 5 81 . ,0 39.7 
0,7 87.5 151. 2 63, 7 11.6 
1.0 87.0 138. 1 16. .7 32.6 
0,5 77.7 119. 9 67. 6 39.7 
1.0 83.2 162. 5 78. ,7 10.1 
1 79.7 172. 8 71, .9 32.3 
1 .  1 81.2 161. 5 67, 9 39.2 
1.0 86.7 191. 1 88. 5 38.0 
1 . '1 80.0 118. 7 69, 6 37.2 
0.9 90.5 159. 9 65. ,3 10.1 
1 . 0  82.6 155.8 67.2 38.0 
